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Boston’s New Electric Lighting Station. | 





Less than two years ago Mr. Edward H. 
Goff started the American Electric and Ilu- | 
minating Company, with headquarters at 
28 School Street, Boston. This company | 
had a plant in operation, and were doing a | 
general lighting business in the chief of New 
England cities. As told in these columns | 


made a pronounced success during the short} It is not necessary for us to dwell upon 
period of its existence. the work of the Merchants’ Electric Light 

The business of the Merchants’ Company and Power Company; that has been done be- 
had outgrown its former capacity for fur-| fore. Their new station is complete in every 
nishing lights some time ago, and necessary | sense of the word. After the examination of 
changes had to be made. It was therefore | hundreds, and a careful examination of theirs, 
determined to build a new station somewhat | we do not hesitate to say that in many re- 
nearer the business center of the city. The spects it is more fully equipped for economi- 
wisdom of this move cannot be questioned, | calelectric lighting than any we have ever seen 





during the. past year, the business of this 
company soon outgrew the anticipation of its 
projectors. Large plants were built and put 
into successful operation in many Eastern 
cities. Having the care of these outside in- 
terests upon their hands, the management 
sold to a newly-organized company the plant 
and franchise for operating their system in 
Boston. The Merchants’ Electric Light and 
Power Company was organized last fall, and 
secured these rights from the American Elec- 
tric and Illuminating Company, and have 








Piate 1.—Boston’s New Exvecrric Lientine STATION—THE DyNAmo Room. 


when it is remembered that much shorter| The illustrations published herewith will 
circuits, less wire in construction, and fewer | give an excellent idea of the completeness 
structures will be necessary in reaching the | with which all parts of the work has been 
consumer than was possible before. It has | done and the general appearance of the new 
also been demonstrated by the most substan- | station which is to be opened at a early 
tial electric lighting companies in the world, date. 

and their wisest managers, that the highest; Plate 1 shows the dynamo room, and 
mechanical skill in the construction of elec- | adjoins the offices of the company. ‘‘ The 
tric lighting stations is of paramount im- total length 1s one hundred and ten feet, and 
portance. With modern machinery and im- | the width is forty-six feet. As the first step 
proved appliances, electricity can be gener-|on the road to success in such an enterprise 
ated with economy. ‘is strength and rigidity, the floor was rein- | 








forced by the addition of a ‘crib’ of heavy 
iron girders and hard pine timber. The con- 
struction of this crib is substantially as fol- 
lows: Stringers of hard pine plank, three 
inches thick by twelve inches broad, were 
laid lengthwise from end to end of the room, 
at a distance of one foot apart. These were 
carefully ‘spotted’ to the floor, until a per- 
fectly even and level surface was obtained. 





Across these, from side to side of the room, 
were placed 3x12-inch channel iron girders, 
laid flat, and filled with 5$x10-inch hard pine 
timbers, These compound girders were laid 
three feet on centers. Midway between the 
channel irons were laid 6x6-inch hard pine 
bolsters. Each intersection of girder and 
stringer is secured by two }-inch bolts, ex- 
tending through the floor into the basement, 
and screwed up to a bearing on 4x6 longi- 
tudinal hard pine yokes. This arrangement 
not only binds the crib firmly together, but 
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also binds the crib to the floor. On the last 
course of girders is laid a 14-inch hard pine 
floor. The peculiar arrangement of the floor 
and crib results in extraordinary rigidity. In 
the construction of this crib were used 
nearly 100,000 pounds of iron girders, 25,000 
feet of hard pine, and 1,000 bolts of all kinds, 
besides lag and drive screws. 

‘To support the enormous weight of crib, 
engines and dynamos, huge bolsters of 12x16- 
inch hard pine were placed beneath the floor, 
and supported by 16x16 and 12x19-inch 
brick piers, placed in three lines through the 
basement, those in the center being only four 
feet apart. 

‘The motive power for driving the dyna- 
mos is furnished by the celebrated Arming- 
ton & Sims high-speed engines, of which 
there are to be sixteen in the main dynamo 
room. These engines are to be located in the 
center of the room, a long line extending 
from end to end, and alternately facing in 
opposite directions. The engines rest on 
brick foundations, and are bolted down in a 
manner similar to that used in the case of the 
crib. The generators—improved Thomson- 
Hfouston dynamos—are arranged in four lines 
along the sides of the room; two lines ex- 
tending along either side, the arrangement 
of the machinery being that calculated to 
produce the least possible amount of vibra- 


tion. 

‘The wiring is done on a novel plan, the 
negative wires from the dynamos being run 
under the floor, as are also the short-circuit- 
ing field wires, while the positive wires are 
run along either wall, and on the ceiling lie 
the wires supplying current to the pilot 
lamps, ohe of which is included in each 
working circuit. The wires are not sheathed, 
but are carefully cleated to the walls, thus 
giving at al) timesimmediate opportunity for 
discovering trouble.” 

Plate 2 shows the exterior view of the 
building occupied by the Merchants’ Com- 
pany and by the American Electric and Illu- 
minating Company, and ‘is located at the 
junction of Congress and Mathews Streets, 
in the large and commodious brick and 
eranite building owned by Messrs. Henry 
Poor & Sons. The building is four stories 
high, and was originally built for the purpose 
of a wholesale leather store. To meet the 
requirements of this business, particular at- 
tention was given by the 
builders to the architect- 
ural design, which is plain 
but massive. Entering the 
building at 199 Congr: ss 
Street, the visitor steps in- © 
to a large and convenient 
office, well lighted, and 
separated from the main 
dynamo room by a glass 
partition, and is occupied 
by the officers of the com- 
pany, its situation giving 
them at all times a perfect 
oversight of the workings 
of the establishment. The 
otiice is tastefully painted 
and decorated, and fur- 
nished in handsome and 
appropriate style, present- 
ing an attractive and rich 
appearance. 

“On the second floor 
of this building, reached 
from Congress Street by a 
broad stairway at No. 197, 
are the general offices, 
storerooms and workshop 
of the American Electric 
and Illuminating Com- 
pany, the ‘ parent’ or con- 
struction company, by which the lighting 
plant in the basement and lower story was 
put in, and which has, during the past year, 
built and supplied more electric lighting 
plants in the New England States than all 
other companies combined. 

‘‘ Ascending the stairs and turning to the 
left at the head of the first flight, one enters 
a large room, lighted by a powerful Thom- 
son-Houston are-lamp. A light rail separ- 
ates the inner part of this room from the 
portion first entered, and inside this rail is 
a commodious library and reading-room, 
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PLATE 3.—Boston’s New Etectrric Licutinc STaTIonN—TuHE Swircu Boarp. 


where are kept in suitable cabinets and file- from the room just described by partitions| core is an air space of six inches 


cases, books, papers, and publications relat- 
ing to electrical subjects, in charge of a 
librarian, who also receives all visitors, ascer- 
tains their business, and directs them to the 
proper offices. Here, also, is the desk of 
the clerk in charge of the stores and sup- 
plies, which are kept in the large rooms on 
the same floor, extending through to the 
rear of the building. 

‘Along the Congress street front, entered 
|from the library and reception room, are 
three offices, separated from each other and 


. 


of ground glass and wainscotting. The 
central room is the general business office, 
where are the desks of the transfer and divi- 
dend clerks, and other office workers, and 
the counter for general business ; the south- 
ern room is occupied by the treasurer, Mr. 
H. E. Irvine, and his clerical force ; and the 
northern room is the directors’ room and 
private office of the president and general 
manager, Mr. Edward H. Goff. -All these 
offices are heated by exhaust steam, neatly 
carpeted, furnished and amply 


lighted. | 
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Electric bells and speaking tubes connect 
Mr. Goff’s desk with those of all his subordi- 
nates, and a telephone in his desk connects 
with the exchange system of the cily, 
enabling him to converse with any telephone 
subscriber, or to summon any of his assist- 
ants without rising from his chair. The two 
floors above will be occupied by the offices, 
laboratory and work-rooms of the Electric 
Development and Manufacturing Company.” 

Plate 3 is a front view of the circuit 
switch-board. ‘‘It is located at the rear end 
of the dynamo room and is the joint inven- 
tion of Mr. E. J. Welsh, the electrician of 
the Anierican Electric and Illuminating 
Company, and Mr. L. W. Janes. The board 
is eight feet eleven inches long, and five 
feet three inches wide. The material is 
black walnut with trimmings. For 
simplicity, durability, and effectiveness it is 
amodel piece of mechanism. The switching 
is effected by plugs of telescoped tubing, the 
inner, of plug tube, being slit longitudinally 
for a part of its length and expanded, thus 
giving at all times and in all positions a 
perfect contact. By meaus of short circuit- 
ing wires, leading from the field magnets of 
the dynamos to the switch board, the current 
may be intcrrupted without causing the flash 
so injurious to contacts and sodangerous. The 
lower line of switches is for the purpose of 
short circuiting the fields, the first and 
fourth lines of connections are from the 
machines, while the second and third are 
from thecircuits. All permanent connections 
are made in the small room at the back of 
the board. The circuits are led from the 
‘switch room to the tower on the roof, the 
summit of which is 110 feet from the side 

walk. From this, trunk lines are carried to 
distributing towers in various portions of 
the city. The trunk lines are ‘cradled’ by 
#n ingenious device, which not only prevents 
danger from other wires falling on them, 
but also prevents them from falling on adja- 
|cent wires. The great height at which the 
wires leave the station allows the lines to be 
carried almost without exception above all 
other wires. The trunk lines are of No. 4 
wire, service lines of No. 6. The lights are 
run in ‘circuits’ of twenty-five each, and by 
means of the switch-board, described. it is 
possible to instantly connect any circuit of 
lights with any dynamo in the station, and 
in the event of an accident 
to any engine or dynamo, 
or to the wires of any cir- 
cuit, to instantly transfer 
its lights to another ma- 
chine. Thus, there would 
be no possibility of more 
than one or two circuits 
(twenty-five or fifty lights) 
going out, even should ap 
engine become disabled, 
and, as stated above, they 
would be transferred in a 
moment to another engine, 
so that their extinguish- 
ment would be for an in- 
stant only. 

‘“The chimney, located 
in the rear of the building, 
is 130 feet high, and re- 
quired 125,000 bricks in 
its construction. Its ex- 
ternal diameter at the base 
is twelve feet; at the top 
nine feet six inches, The 
core is twelve inches in 
thickness and has an in- 
ternal diameter at the base 
of seven feet ; at the top, 
of seven feet six inches. 


ash 


Between the shel] and 

The 

core extends upwards seventy-six feet, 
and terminates at the last step of 


the shell. The estimated weight of the 
structure is about 475 tons. Twe main 
subterranean flues, two feet ten inches wide 
| by seven feet high, connect the chimney and 
| boiler. These flues have twelve inch walls, 
|and are paved and cemented water tight. 
|By means of capacious iron doors, easy 
| entrance is effected to the interior of both 
| flues and chimney. 

‘*Six of the eight boilers shown in plate 
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4 are already in position. They were espec- 
ially built for this station by the Cunning- 
ham Iron Works of Boston, and embodying 
as they do many novel ideas in construction 
and setting, they are in every respect models 
of workmanship and excellence. The set- 
ting is that so popularly known as the 
the arrangement in two 
batteries, of four boilers each. The engines 
are supplied with steam by means of two 
steam drums, each ten inches in diameter, 
and so connected that any boiler or combina- 
tion of boilers, may run any section of 
engines, This arrangement provides for any 
possible break-down on the part of either 
engines or The exhaust con- 
ducted by means of two 12-inch drums 
through a battery of National Feed-water 
Heaters, thence into a large iron tank, pro- 
vided with two relief pipes, extending 


‘ Jarvis,’ and is 


boilers. is 
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cars. The coal is run over a Fairbanks plat- 
form scale, on its way to the pits, every load 
being weighed. The piping of the boilers is 
all of brass, and of the simplest design. All 
the various fixtures, as injectors, pumps and 
gauges are secured to their respective pipes 
by ‘unions,’ thus rendering them easily ac- 
cessible for examination and repair. All the 
piping and fixtures are in plain sight and at 
all times easy of inspection. The celebrated 
Chapman valves are used in all cases on the 
water pipes, and globe valves of Cunning- 
ham and Jenkins’ make are used in other 
cases. The blow-offs are conducted into a 
large tank, 12x6x5 feet, which communi- 
cates with the sewer by means of an over- 
flow. 

‘«The work has been planned and executed 
by and under the personal supervision of Mr. 
Fred M. Kimball, constructing engineer of 


honestly we have long ago asserted, and 
while many have prophesied defeat we have 
maintained the opposite. Mr. Edward H. 
Goff, President of the American Electric 
and IHuminating Company, the parent com- 
pany, has made a great fight against poverty 
and adverse circumstances ; against calum- 
nies and dishonorable opposition, and the 
opening of this station is a signal victory 
for him and the straightforward business 
methods adopted. 
———_e a o—_————_ 
On the Variations of the Electromotive 
Force in Accumulators. 





By M. E. Reynrer. 





The experiments in question refer to three 
forms of secondary batteries — 1st. The 
Planté accumulator (reduced lead, peroxide 
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factor of loss affecting the yield of the accumu- 
lators. 

If. The transient super-elevation of the 
electromotive force increases— 

1. With the intensity of the current of 
charge. 

2. With the electromotive 
source. 

III. In the Planté accumulator the electro- 
motive force is at least 1.95 volts during the 
charge, and at most 1.85 volts during the dis- 
charge. The coefficient of decline is, there- 
fore,under the most favorable conditions, 0.95. 

IV. In the copper accamulator the electro- 
motive force is at least 1.43 volts during the 
charge, and at most 1.25 volts during the 
discharge. The coefficient of decline 
therefore, under the most favorable condi- 
tions, 0.87. The copper accumulator is the 
one which loses most. 


force of the 


is, 





through the roof. Feed water is supplied to 
the boilers by means of two No. 5 Dean 
steam pumps, one pump to each battery of 
boilers. These pumps were especially made 
for the work, and are highly finished in 
nickel plate. They are so connected that 
should one break down, the other may do its 
work. Each nest of boilers, of which there 
are two in a battery, is provided with one of 
the celebrated Korting injectors, No. 8. 
These are directly connected with the water 
main, thus reducing the chances of lack of 
water toa minimum. The water supply is 
furnished by two 114-inch pipes, one enter- 
ing from Congress street, the other from 
Leather square. The firing pits are twenty 
feet square, and are five feet below the 
general level of the main boiler room. 
Ventilation is furnished by powerful fan 
blowers, which throw large volumes of cool 
air into these pits. Coal is taken in from 
Congress street, and from the huge storage 
bins is transferred to the furnaces by small 


' anywhere. 
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American Electric and Illuminating Co. 
Among the prominent firms represented 
in the fitting up of the plant are the 
following : Cunningham Iron Works, boil- 
ers and piping; National Tube Bending 
Company, feed-water heaters ; Armington & 
Sims Engine Company, engines ; Thomson- 
Houston Electric Company, dynamos ; 
Bridgeport Brass Company, wire; H. M. 
Leach, chimney and boiler setting ; Jarvis 
Engineering Company, furnaces, pumps, and 
injectors ; Atlantic Works, tanks ; Hamilton 
& Parks, ‘crib’; E. J. Packard, earpenter 
work ; Charles L. Ireson & Co., and Chas. 
A. Cchieren & Co., belts; Ashton Valve 
Co., safety-valves; A. M. Duquet, steam 
fitting and plumbing; Francis Traynor, 


painting and decorations; John Hessey, | 


wiring.” 

It will be seen that this company is now 
fully equipped to give Boston one of the best 
systems of electric lighting that can be found 
Tha _ will do it faithfully and 


lof lead, water acidulated with sulphuric 
acid). 2d. The copper accumulator (lead 
| coated with copper, peroxide of lead, acidu- 
lated solution of sulphate of copper). 3d. 
'The accumulator with amalgamated zinc 
| (lead coated with zinc, peroxide of lead, and 
acidulated solv‘ion of peroxide of zinc). The 
three specimens experimented upon were not 
completely formed. Measurements of elec- 
tromotive force have been made during the 
charge and the discharge by the method of 
equal deflection. My experiments confirm 
and extend the observations—now no longer 
ancient—of M. Gaston Planté on the varia- 
tions of electromotive force in the accumu- 
lators. The following are the results of my 
investigation : 

| 1. In the three systems of accumulators 
studied, the secondary electromotive force is 
decidedly higher during the charge than 
during the discharge. The ratio of the 
smallest of these values to the greatest may 
‘be called the coefficient of decline; it is a 
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\V. In the zine accumulator the electromo- 
tive force is at least 2.4 volts during the 
charge, and at most 2.36 volts during the dis- 
charge. The coefficient of decline is 0.983 
under the. most favorable conditions. The 
amalgamated zinc accumulator is the one 
which loses least. 

VI. In practice the losses experienced by 
the variations of electromotive force will be 
always greater than those just indicated.— 
Comptes Rendus. 
~—- 


by a Line Battery. 


Magnetized 





Repairman Weed, of the Norwich Wes- 
tern Union office, took his watch, a val- 
uable one, to Hustace & Anderson, of New 
London, for repairs. There was apparently 
nothing the matter with the works only that 
they would not move, and Hustace & Ander- 
son gave their opinion that the watch was 
magnetized. Mr. Weed then tested it with a 

lvanometer,and the opinion proved correct. 

his is the first instance on record of a line 
battery having such an effect on a watch, al- 
though within the influence of a dynamo- 
electric motor there are many instances, 
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An electric light company has been formed 
which will cover the territory of Cambridge, 
Somerville, Arlington and Watertown. The 
Thomson-Houston system is to be used. 
——_ +> — ——_ 

Sedalia, Mo., is to be lighted in the near 
future by the electric light, the Sedalia 
Electric Light and Power Company having 
been incorporated for this purpose, with Mr. 
Carl Kammayer, formerly of the St. Louis 
Fire and Police Telegraph, as electrician. 

—_—-- «pe 

Herr C. Schneider, of Dresden, has in- 
vented a dry galvanic battery. It consists of 
two cylinders—the larger one of copper and 
the inner or smaller one of amalgamated zinc. 
Both cylinders are open at each end, and the 
space between them is filled in with a mix- 
ture of plaster of Paris and a saturated solu- 
tion of chloride of zinc containing 7 per 
cent. of chloride of sodium. 

— oe 

Secretary Frelinghuysen has called the 
attention of the representatives of the 
Government abroad to the importance of the 
International Electrical Exhibition to beheld 
in Philadelpbia from September 2 to October 
11. After referring to the advantages for 
useful results which a direction by the 
Franklin Institute confers, the Secretary 
states that the Government representatives 
abroad should call the attention of the 
governments to which they are accredited to 
the project. 
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A German experimenter has found that 
with a zine-carben battery an exciting liquid 
composed as follows gives the best result, 
viz., sulphuric acid, 200 cubic centimeters ; 
bichromate of potash, 25 to 50 grammes ; 
nitric acid (384 per cent.), 100 cubic centi- 
meters ; water, 200 centimeters. Dr. Egger, 
the experimenter in question, has found that 
with 50 grammes of bichromate the current 
remains very constant for a considerable 
period of time, there being no very marked 
diminution after seventeen hours’ working. 
He also found that the use of the bichromate 
of potash very materially lessens the nitrous 
fumes usually given off by this kind of cell. 
tl 

Lockport, N. Y.—Col. Leonard Henkle 
the inventor of a system of electric lighting 
which he proposes to transmit to 65 cities in 
the United States from central batteries sta- 
tioned at Niagara Falls, to be run by im- 
mense water-power there, was seen in Lock- 
port last Tuesday. The action of the State 
Commissioners condemning the land around 
the Falls for an international park has great- 
ly disconcerted Col. Henkle’s arrangemerts, 
but he says new ones will be made, and the 
work will certainly go on. On Sunday he 
received a letter from a Chicago banker who 
has, he says, taken $1,000,000 of the stock, 
stating ‘‘that he was soon coming East to 
Baltimore, which city he would make his 
headquarters,” He will there take charge of 
the company and form a syndicate in New 
York City to go on with the work. Colonel 
Ifenkle is now having a cottage built at Ni- 
agara Falls, which will be ready for his oc- 
cupancy in May, and he will then go there 
to superintend the work of erecting build- 
ings for the batteries, and digging a canal to 
obtain the water power. 

The power will be transmitted in a silver 


wire about the size of a straw laid under- 
ground, incased in heavy pipes made of as- 
phaltum. Such a wire, the Colonel states, 
can, with a forty-foot battery at the Niagara 
Falls end, transmit in four hours to Roches- 
ter enough electricity to light that city for 
twelve hours. Lockport and Buffalo will 
probably be the first places where Col. Hen- 
kle will introduce his apparatus as experi- 
mental points, and he expects that he will be 
ready to make those experiments next Fall. 
By a properly constructed means for the 
conservation of electric energy he expects to 
overcome the resistance usually found in 
transmitting currents through long distances. 











The Scientists’ Reception. 





MEETING OF THE COMMITTEE HAVING CHARGE 
OF THE ENTERTAINMENT IN PHILADEL- 
PHIA, PA. 





The local committee having in charge the 
reception and entertainment of the American 
Association for the Advancement of Science, 
which meets here during the coming Summer, 
and of the British and Canadian Associations, 
which will be the invited guests of the Amer- 
ican Association, met last Tuesday evening 
in the lecture room of the Academy of Nat- 
ural Sciences, Nineteenth and Race Streets. 
Hon. John Welch presided. 

The Committee on Expenses and Invitation 
presented an approximate preliminary esti- 
mate of expenses of entertaining the associa- 
tions, fixing the sum needed at $9,500. Dr 
William Pepper, the chairman, said this esti- 
mate could be reduced to $6,000 if necessary. 
Mr. Wanamaker, the chairman of the Finance 
Committee, cautioned the local committee to 
keep within judicious bounds in their esti- 
mates, as large sums of money would be hard 
to raise. He offered a resolution, which was 
carried, that the chairman and secretaries of 
the various committees, and the general 
officers of the local committees, be organized 
into a general executive committee. The 
selection of a hall in which to hold the sessions 
of the association is yet under discussion. 

From advices received it appears that, be- 
sides the American Association. there will be 
about 400 other guests, making the total 
number about 2,000. 

———__ ae —__——__- 


British Association for the Advancement 
of Science. 





MEETING IN MONTREAL, AUGUST 27, 1884.— 
NOTICE OF SPECIAL DISCUSSIONS IN THE 
SECTION OF MATHEMATICAL AND PHYSICAL 
SCIENCE. 





In accordance with a resolution of the 
Committee of Section A (Mathematical and 
Physical Science), passed at the meeting in 
Southport (1883), the Organizing Committee 
of the Section have selected the under- 
mentioned subjects for special discussions 
during the meeting in Montreal (1884). The 
Organizing Committee hereby invite mathe- 
maticians and physicists to co-operate with 
them in sustaining the discussions by con- 
tributing original papers or oral communica- 
tions bearing on the selected subjects. In 
order that the best arrangements may be 
made, the names of those who propose to 
read papers or are willing to take part in the 
oral discussions should be sent not later than 
June 1, 1884, to the secretaries of section A, 
British Association, 22 A'bemarle Street, Lon- 
don, W. No paper should in reading occupy 
more than fifteen minutes, and no speech 
more than ten minutes. 

Communications on other subjects in 
mathematical and physical science will as 
heretofore be cordially welcomed, and of 
these notice should be sent to the secretaries, 
as above, not later than July 1, 1884, 

Subjects Selected for Special Discussions : 

1. On Friday, August 29, ‘‘The Seat of 
the Electromotive Forces in the Voltaic 
cell.” 

2. On Monday, September 1, ‘‘ The Con- 
nection of Sun-spots with Terrestrial Phe- 
nomena.” 

W. TuHomson, 
President-elect of Section A. 

Cambridge, England, Feb. 11, 1884. 

ee 


The Brightness of Lightning. 





Speaking at Edinburgh upon thunderstorm 
phenomena, Prof. P. G. Tait remarked that 
lightning is 100,000 times as brilliant as it 
appears to us, since the eye requires one- 
tenth of a second to receive the full light of 
the flash, while the flash itself lasts only 
about one-millionth of a second. As we see 
the landscape under the light of a spark from 
the clouds, it is one thousand times less 
bright than when illuminated by the sun, 
but if the lightning lasted one-tenth of a 
second—so that we could realize its full 








intensity—it would blind us with the bril- 
liancy of one hundred suns. 


—_e>e—__—___ 
Technical Estimation of Zinc. 





A quick and reliable method for the esti- 
mation of zinc has been a want long felt by 
many chemists and metallurgists. 

The ores containing this metal are not un- 
frequently associated with lead, arsenic, cop- 
per, manganese, lime, and other elements 
which are apt to give rise to difficulties. 

The good old-fashioned method we have 
generally resorted to was: First, decompose 
with a mixture of nitric, hydrochloric, and 
sulphuric acids; then remove silica; then, in 
the filtrate, remove the elements precipitable 
with hydrogen sulphide; then use the well- 
known method of precipitating the iron and 
alumina as basic acetates; and in the filtrate 
precipitate the zinc as a sulphide, and esti- 
mate as usual. 

To facilitate the above long mode of pro- 
cedure, I would suggest the following scheme, 
which seems to have many advantages: 

Take one gram of the finely powdered sub- 
stance, and treat in a covered casserole with 
fuming nitric acid, boil, and slightly evap- 
orate, replacing acid once or twice. Now 
throw into the covered vessel a few crystals 
of potassium chlorate, which will precipitate 
the manganese. (See article by Mr. S. A. 
Ford, Proc. American Institute of Mining 
Engineers.) Dilute very slightly, and filter. 
The residue will contain silica, plumbic sul- 
phate, some basic nitrate of iron, etc. Wash 
the residue with cold water. To this filtrate 
add a few drops of sulphuric acid, and also a 
small amount of potassium dichromate, to 
insure complete precipitation of the lead. 
Now, if the copper is absent, add to the fil- 
trate an excess of ammonic hydrate, filter off 
the iron and alumina, and estimate the zinc 
volumetrically with potassium ferrocyanide. 
(See Fahlberg, Zeit. Anal. Chem., 1874, page 
379; Lyle, Chem. News, xxxiii., page 222; 
also volumetric works by Hart, Sutton, and 
others.) If copper be present, add potassium 
hydrate instead of ammonia, and estimate 
the zinc by the Fahlberg method. —Eng. 
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Photographers Without Sun. 





NO WORK DONE FOR WEEKS EXCEPT BY THE 
ELECTRIC LIGHT. 





The lack of sunlight during the last two 
months has seriously interfered with the 
photographers, who have been unable to 
work for weeks at atime. A visit to a few 
of the leading men in the business found 
the waiting rooms full, for to-day was one of 
the first good ‘‘white” days that we have 
had of late, a capital day for sitting, but not 
a good day for ‘‘printing,” an operation 
which needs the direct rays of the sun. Sun- 
ny days have been so rare that even the little 
work which the photographers have been 
able to do during the last two months of fog 
and rain has been behindhand, owing to 
lack of sunlight for ‘‘printing.” The only 
photographers who seemed unaffected by the 
weather, and perhaps even welcomed it on 
account of the advantage which it gives 
them over less fortunate rivals, were those 
who use the electric light both to take pic- 
tures and to print by. 

Mr. Kurtz said that the business had gone 
on all winter without interruption, and so 
expert had the operators become in handling 
the electric light that better pictures were 
now obtained by electric light than by day- 
light, and when a particularly fine picture 
was wanted, the sitter was always asked to 
come to the down-town studio. Another 
advantage of the electric light was that pic- 
tures could be taken at night just as well as 
by day, and gradually people were getting 
in the habit of making appointments to sit 
for pictures in the evening. The work of 
reproducing cuts and pictures for newspapers 
is now done entirely by electricity, the plates 
from European illustrated papers being ready 
for the press within twelve hours of the ar- 
rival of the ship which brings the papers.— 
Kwening Post. 








‘Lighting Boston.” 





THE ELECTRIC LIGHT AS A PREVENTIVE OF 
OUTRAGES. 





To the Editor of the Herald :—An article in 
the Herald of the 7th inst under this caption 
caused me no little surprise. I cannot con- 
ceive a more retrogressive movement than 
that enunciated in this published suggestion 
of the committee on lamps. I do not think 
the city can afford to dispense with a single 
electric light in our streets and thorough- 
fares where they now exist, but, on the con- 
trary, their number should be largely and 
liberally increased. The safety and comfort 
of our citizens demand it, and those having 
the fair fame and good name of our city in 
their keeping will surely hesitate before adopt- 
ing this committee’s suggestion. I am one 
of the many thousands who travel by the 
Lowell road to and from the city, and I 
therefore refer to that locality particularly, 
although I have no doubt my remarks will 
apply to places in every direction in the city. 
Before the introduction of the electric light 
in Portland street, I always dreaded taking 
ladies through it after dark, as they were 
almost certain of being taunted and insulted 
by those degraded females and drunken men 
whose ways are evil, and who therefore pre- 
fer darkness. My own personal experience 
has often been the most unpleasant and 
humiliating in this respect when accompanied 
by ladies in going through Portland street to 
the depot after dark ; but, since we have enjoy- 
ed the benefits of the electric light, no such 
insults have been offered, and I have no more 
hesitation in walking through that particu- 
lar street accompanied by ladies after dark 
than I have in walking along Washington 
street. It has been remarked by a city 
father that ‘‘one gaslight is equal to two 
policemen.” If that be the case, how much 
greater must be the protective power of this 
greater luminary, where it has been shown 
that our peaceable and respectable citizens of 
both sexes can now walk through those 
thoroughfares after dark, without dread of 
insult or danger, with as much security and 
confidence as in broad daylight, but which 
heretofore, with the ordinary lighting by gas, 
they were in constant fear and dread of insult 
or violence. I read but a few days since in 
the public print an account of a physician 
being grievously assaulted on the corner of 
Park and Beacon streets at 9 o’clock in the 
evening. Another on the mall on the Com- 
mon running alongside of and parallel with 
Tremont street. No electric lamps were in 
proximity to the scene of these incidents. 
If there had been, I doubt if such outrages 
would have been recorded. It would be 
very interesting to know what the propor- 
tion is of the number of arrests in those 
places in the city where the electric light has 
been introduced to what it was when gas- 
light was used, and if the same number of 
policemen are detailed in those localities now 
lighted by electricity as there were pre- 
viously. These and a score of other statisti- 
cal propositions would assist those baving 
the safety of our citizens in charge and 
who are carping at the enormity of cost 
of electric light over gas to better approxi- 
mate the difference of the cost of the two 
systems of lighting, which I, as an humble 
citizen, have no means or opportunities of 
ascertaining. I am certain I only express the 
heartfelt wish of every peace-loving citizen 
of Boston when I say I hope that, instead of 
a diminution in the number of electric 
lights in our streets and squares, that these 
will, from time to time, be largely and liber- 
ally increased. CITIZEN. 

West Medford, March 8, 1884. 

—-_- —— 
The Tower Electric Lighting System at 
Grand Rapids, 


Granp Raprmps.—The Common Council 
last Saturday adopted the tower system of 
electric lighting for the city. There will 
probably be about ten towers of 4,000 candle- 
power each. The resolution provides for 
125 lamps of 2,000 candle-power each. Bids 
are to be invited for a five years’ contract, 
and the system is to go into operation Aug. 1. 
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The Building, the Power and other Details 
of the International Display. 





The building for the International Elec- 
trical Exhibition, which is to be held under 
the direction of the Franklin Institute next 
fall, will be begun in a short time. The con- 
tracts provide that it shall be completed by 
June 15. It will occupy the plot, about four 
acres in extent, bounded by Lancaster Ave- 
nue, Thirty-second, Thirty-third, and Foster 
streets. The front will be on Thirty-second 
street. A portion of the building will be 
triangular in form, extending back 283 feet 
along Lancaster Avenue and coming to a 
point at Thirty-third street. The rest of the 
building will be rectangular. It will be 
constructed of iron, glass and wood, and the 
intention is to make it permanent. On the 
Thirty-second street front there will be four 
high towers, similar in design to that on the 
Pennsylvania Railroad station at Broad and 
Market streets. The general design reminds 
one of the Agricultural Building of the 
Centennial Exposition. By means of a pro- 
fusion of electric lights the building will be 
outlined brilliantly at night, and the specta- 
cle will be a grand one. 

Mr. William H. Wahl, president of the 
enterprise, isin daily receipt of letters of in- 
quiry from parts of Europe and this coun- 
try. Many of these writers say they intend 
to make displays, and a number of formal 
applications have already been placed on 
file. The State Department at Washington 
is taking much interest in the exhibition and 
has asked for a large supply of circulars to 
be distributed among the Consuls in foreign 
countries. Belgium will have a department 
under the charge of officials from that coun- 
try, and English, German and Swiss exhibi- 
tors have applied for space. Every depart- 
ment of electrical science will be illustrated, 
and there will be exhibits in other sciences 
and the arts so far aselectricity has been ap- 
plied to them. 

The power necessary to run the numerous 
dynamic machines that will be put in com- 
petition will be furnished by the company at 
the rate of three cents per horse power per 
hour. The power will be rated at 60 square 
feet per minute if the belt is single, and 40 
square feet if the belt is double. No pre- 
miums or medals will be offered, but a report 
to the Institute by the Board of Examiners 
will mention the merits of the various dis- 
plays. Competitive tests may be arranged 
by rival exhibitors, and a commission of the 
Institute will conduct them, if desired. 

The classification of the exhibits has been 
adopted as follows: Section 1. Production 
of electricity. Section 2. Electric conduc- 
tors. Section 3. Measurements. Section 
4, (A) Applicatio-s of electricity; appa- 
ratus requiring electric currents of com- 
paratively low power. Section 4. (B) Ap- 
paratus requiring electric currents of com- 
paratively great power. Section 5. Terres- 
trial physics. Section 6. Historical appara- 
tus. Section 7. Educational and Biblio- 
graphical. 

In case there is not room forall the appli- 
cants, an arrangement has been made by 
which a part of the old Pennsylvania Rail- 
road station, at Thirty-second and Market 
streets, can be used as an annex. 


oo. ~=_- — 


One more link in the chain which mutual 
business interests are year by year drawing 
around civilized nations, was forged last 
week in Paris. The signing of the interna- 
tional convention for the protection of sub- 
marine cables is an event of importance in 
itself on account of its direct bearing on 
capital invested, and commercial interests 
involved. But it is of more significance as 
an index of the gradual growth of a system 
of guaranteed rights which are not protecti 
ble by national law, but are to exist in future 
solely under the guardianship of a super- 
national jurisdiction. As yet this jurisdic- 
tionisintrusted to nocourt. Theorists fail to 
construct one ; but eventually the multiplica- 
tion of unprotected rights such as these, will 
call for an international court of last resort, 
and when the time really comes the court 
will come too, 





Electric Lighting in Boston. 





EX-ALDERMAN O'BRIEN DEFENDS THE SYSTEM 
—HE SAYS THAT BOSTON COULD NOT DO 
WITHOUT IT—ELECTRICITY NOT INIMICAL 
TO GAS INTERESTS. 





‘* You want to interview me about the elec- 
tric light?” ‘‘Now, don’t you think that 
my name has been in the papers sufficient 
recently, and that it would be as well for me 
to keep quiet a while and attend to my busi- 
ness, especially as I am no longer a public 
character?” 

‘‘But, Mr. Alderman, there appears to be 
a disposition on the part of some members of 
the present City Council, including his Honor 
the Mayor, to antagonize the electric lighting 
system as applied to Boston’s needs, and the 
Hera’d thinks that you, so long and promi- 
nently a champion of the idea, could speak 
interestingly concerning the matter.” 

‘Well, [suppose I must humor you. Yes, 
I am aware of the antagonism you refer to, 
but I have no doubt that it arises from an 
honest difference of opinion. Now, let me 
give you my views of the subject: 

‘*New Bedford has reason to believe in 
whale and sperm oil as illuminators and 
lubricators, Pennsylvania in petroleum, other 
cities and States in gas; but mankind gener- 
ally will never be satisfied until it can control 
lightning as an illuminator, and thereby make 
night as brilliant, yes, even more brilliant, 
than day. Don’t you know that the subject 
of lighting our streets, our public buildings, 
our hotels, our dwelling houses, is a very 
interesting study, and that the progress which 
has been made during the past twenty years 
in the direction I have noted has been very 
remarkable? The old saying, ‘dark as 
Egypt,’ has become obsolete. Even Egypt 
is now tolerably well lighted. The inhab- 
itants of that country are not compelled, in 
the pursuit of their business, to get up at 
sunrise and retire at sunset. Petroleum 
enables them to attend to both business and 
pleasure as well at night as in the day time. 
The subject of light is, indeed, a very inter- 
esting one. Are you not aware that the de- 
mand for light has never been satisfied, is not 
now, and will not be satisfied until our nights 
are made even more brilliant than our days? 
What would the Herald do without the means 
for illuminating its office in order to enable 
its editors, reporters, and printers to work in 
the early hours of the morning, place in type 
news received by telegraph and cable from 
all parts of the world, and spread the news 
before its hundreds of thousands of readers 
in afew hours? There are newspaper men 
in Boston to-day who remember when tallow 
candles were used for lighting purposes in 
newspaper offices in this city. Would they 
go back to that old style of lighting were 
they compelled to choose between it and our 
modern systems for furnishing light? No, I 
think not. 

‘‘His Honor the Mayor may have an idea 
that gas answers most of the requirements of 
the times, in regard to the subject of lighting 
our city. I understand that he entertains 
some such opinion, and, no doubt, he is 
honest in doing so. But I do not think that 
he has given the subject full consideration, 
and I do not believe that he voices public 
sentiment in the matter. The city of Boston 
is a large, prosperous, growing, and healthy 
city. Whatever will contribute to the safety, 
the convenience, the prosperity of the citizens, 
the taxpayers are willing to pay for, and, 
therefore, bankers, merchants, corporations 
of all kinds, and citizens generally, have 
petitioned for the electric light. Their peti- 
tions represent the city proper, the Highlands, 
South Boston, East Boston, Charlestown, in 
fact, all sections of the city. It will not do 
to say that anybody will sign petitions, be- 
cause it costs nothing to do so. It does cost 
something, and those who give their signa- 
tures to electric light petitions are well aware 
that the proceeding may perhaps add a little 
to their tax bills. But they are also aware 
that it will add to their comfort, their pleas- 
ure, and their safety to have our streets and 
public places lighted with electricity. 

“‘The electric light has made wonderful 
progress during the past two years. The 





number of Brush arc lights now burning 
throughout the country is about 30,000. This 
is to say nothing of the large number of lights 
introduced in the large cities and towns of 
the United States by the American, the 
Weston, the United States, the Thomson- 
Houston, and vurious other companies con- 
trolling arc systems of lighting. There is 
scarcely a city or town in the country where 
the electric light has not been introduced, 
and the demand for it continues unabated. 
Every town in New England will be lighted 
in the course of a few years by electric lights, 
and then the appellation ‘Cimmerian dark- 
ness’ can no longer be applied to such local- 
ities. There is, and should be, no antagonism 
between the electric light and gas companies. 
They should work in harmony together. be- 
cause, as I have previously stated, the demand 
for more light has never yet been satisfied, 
and there is use for all the gas and all the 
electric lights that can be furnished. The 
introduction of the electric light in this city 
has led to an increased consumption of gas. 
It may have displaced a few street lamps, but 
it has added largely to the private consump- 
tion of gas, and the gas companies are now 
manufacturing more of that illuminating 
article than ever they did before. 

‘The largest fleets of freighting vessels now 
crossing the Atlantic are filled every voyage 
with petroleum and lubricating oils; the 
largest fleets of vessels now loading in this 
country are loading with those materials. 
Am I not, then, right in saying that the de- 
mand for light has never been satisfied? At 
the same time, grease, tallow and oil, the 
illuminating materials of a past generation, 
are as salable as ever, and the price thereof 
is as high asever. We could manage to exist 
without the telegraph, without the telephone, 
without the electric light, but can we go 
backward? Those agencies have revolution- 
ized business, and we cannot now dispense 
with them. So far as the electric light is 
concerned, it has been to Boston a public 
benefactor. A few years ago, when it was 
introduced, the price of gas was $2.25 to 
private consumers, and the price to the city 
was $1.90 per 1,000 feet. Now the price is 
$1.75 to private consumers and $1.30 to the 
city. This reduction has been brought about 
by the introduction of the electric light. Coal 
is no higher, labor 1s no higher, than it was a 
few years ago, and, in consequence, the cost 
of manufacturing gas is no higher; still, the 
partial adoption of the electric lighting system 
in this city has effected an actual saving to 
private and public consumers of gas of at 
least $300,000 per year. Moreover, it has 
opened the business of lighting to compe- 
tition; the illumination of our streets, our 
public buildings, and our private residences 
is no longer a monopoly. At the same time, 
the gas companies appear to be well satisfied 
with the reduced prices they now obtain, and 
this, because the consumption of gas is, not- 
withstanding the competition of the electric 
light, increasing. 

‘Those gentlemen who have engaged in 
the electric lighting business in Boston are 
some of our most enterprising business men. 
They have put out their money, but, so far, 
have received no adequate return for it. 
They believe, however, that there is a for- 
tune in their undertaking, and that the city 
authorities should be the last persons to an- 
tagonize them in their endeavors. By their 
business sagacity and enterprise they have 
fairly earned the title of public benefactors. 
At any rate, they have succeeded in bringing 
about an equalization of prices for public 
lighting—something that never would have 
been done had the gentlemen I refer to not 
had the pluck to recognize the superiority of 
electricity to gas as an illuminating agent. 

**The comparisons which have been pub- 
licly made as to the relative cost of gas and 
electric lighting have not been fair. It is 
in contemplation to substitute large gas- 
burners in some of our street lamps, and 
which shall burn from 30 to 100 feet per 
hour, for electric lights. In Charlestown, 
we will say, there are iv use in public lamps 
two burners or clusters of burners of 100 feet 
consuming capacity per hour each, one of 75 
and one of 30 feet capacity. The average 
consumption of gas by the four burners is 76 





feet per hour. In 10 hours, which is about 
the average burning time, 760 feet of gas 
would be consumed. At $1.30 per 1,000 feet 
the four large burners would cost the city an 
average of 98.8 cents each per night. An 
electric light giving over five times as much 
light as the largest of these lamps costs the 
city but 65 cents for the same time. 

“*Two 100-feet lamps were put in by the 
gas company in Charlestown as though burn- 
ing only 26 feet of gas each per night, and 
the city paid for them at that rate. But, 
under a new contract, they will, if burned all 
night, as they now are, cost $1.30 per night 
each—just double the price of an electric 
light burning the same length of time, and 
giving five times as much illumination. 

‘*In East Boston there are three gas lamps, 
each of 72 feet consuming capacity per hour, 
for which a special rate of $1.80 per 1,000 feet 
of gas consumed is paid. In 10 hours each ef 
these lamps consumes 720 feet of gas, the 
cost of which is $1.29—almost exactly double 
that of an electric light, with an estimated 
candle-power of 1,600 candles, against a 
power of 220 candles for each of the 72-foot 
lights. To put it briefly: Gas, at $1.30 per 
1,000 feet, gives the city 230 candle-power 
for $1 for 10 hours; the electric light, at 65 
cents per light, 2,600 candle-power for $1 for 
10 hours. 

** It appears to me that citizens generaliy 
will continue to demand the electric light, 
because it gives an illumination that cannot 
be produced by gas, and that is what is 
wanted, if we are to judge by the numerous 
petitions on file in the office of the lamp de- 
partment, and those which are being con- 
stantly presented to the Board of Aldermen. 
The opposition to the electric light comes 
more from the district gas corporations than 
from the Boston Gas Company. I do not 
understand that the latter opposes it. The 
district gas companies, however, appear to 
fear it, but I think without good cause. Now 
let us for a moment consider the situation: 

Can any good reason be given why the 
Roxbury, the Dorchester, the South Boston, 
the Jamaica Plain and the Brookline gas 
companies should remain independent or- 
ganizations, taxing the people 50 to 100 per 
cent. more for gas than is asked by the Bos- 
ton Company? The latter concern could 
supply from its works at Commercial Point 
as cheap gas to the suburbs as it supplies to 
the city proper, and why should this monop- 
oly of small gas companies be tolerated when 
their existence keeps up the price of gas to 
their consumers 50 to 100 per cent. higher 
than it ought to be? I leave out of considera- 
tion the East Boston and Charlestown com- 
panies, for their operations are isolated from 
the city proper by water, and they must, 
therefore, necessarily retain their separate 
corporate existence. But is there any reason 
why the other district companies should 
have a franchise to distribute gas to consum- 
ers at a high cost, when wealthy corpora- 
tions are anxious to undertake the work for 
much lower rates of compensation? The 
Boston Gaslight Company could do it, but I 
presume that its management feels bound in 
honor not to interfere with the small com- 
panies. Still there are other people who 
stand ready to come into the field, build gas 
works, give a bond in any amount required, 
and to guarantee to supply a much cheaper 
and better gas than is now furnished to the 
suburbs. Indeed, instead of fighting the 
electric light, the district gas companies will 
probably soon have to fight. gas. 

‘In the city of Chicago, gas, I believe, is 
now supplied at $1 per 1,000 feet, and there 
is a demand for new gas works in every 
large city in the country. Boston must soon 
meet the issue. The electric light, however, 
has come to stay, and will stay, in spite of 
the present pressure to put it down. It is 
wholly distinct from gas, and its merits as 
an illuminator cannot be disputed. It has 
lighted our streets for nearly three years; 
has during that time been a preventive of 
crime; has assisted the police and firemen in 
the discharge of their duties, and cheered 
the citizen on his way home during the late 
hours of the night. Boston can afford to 
pay for it, and the citizens of Boston are not 
ready to dispense with it.”— Boston Herald. 














Mr. W. 
Young as 
change this week. 


Mallet of Syracuse succeeds Mr. 
Manager of the Rochester ex- 
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A Buffalo woman will not answer a tele- 

phone call until she has fixed her hair, washed 

her hands, and brushed her teeth. She must 

be employed at the exchange. 

-_- 

The Cincinnati telephone exchange is now 
connected with all the principal towns within 
a radius of 100 miles in Ohio, Indiana, and 
Kentucky. 
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Supt. C. A. Nicholson, of the Central New 
York Telephone is quite ill at his residence 
in Rome from over work. Mr. Nicholson is 
one of the pushers in the telephone business, 
and we hope for his early recovery. 

= ~-o ae 

J. Reagan, a lineman in the employ of the 
New England Telephone and Telegraph 
Company, at Boston, accidentally slipped and 
fell from the roof of a building in that city 
on Monday, sustaining severe injuries, which, 
however, are not necessarily fatal. The fall 
was from a distance of forty feet. 

a eee 

There is a bill before the Connecticut Legis- 
lature making it a criminal offense for teie 
graph or telephone companies to place poles, 
wires, etc., without the consent of adjoining 
proprietors. The blue laws will un 
doubtedly soon be re-enacted, unless the 
legislator is made happy. He must get his 
plunder. 


also 
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The new copper line of two wires, between 
New York and Boston, has been completed. 
The testing of it was commenced by Mr. T, 
B. Doolittle, E. T. Gilliland, and J. A. 
Seeley on Monday last. The result of their 
experiments is looked for with great interest 
by the electrical fraternity. Messrs. Boswell, 
Crofut, Stretch, Butler, and McBride cleared 
the line Monday morning ready for use since 
which time it has been in working order. 

_ “ape 

On January 1, 1884, there were iv Rio de 
Janeiro about 1,015 subscribers, and in Nic- 
theroy, Petropolis and other cities at least 
500 more using Bell instruments. In Argen- 
tine Republic, at Buenos Ayres alone, there 
were 1,200 subscribers, and in Rosario and 
other cities fully 300 more, making more than 
1,750 in excess of the number you report in 
Brazil and Argentine Republic. I should be 
pleased to show you letters and reports sub- 
stantiating these figures. We have just re- 
ceived an order for 500 more sets for Brazil. 

—— -- o@me 

-The light that has already been let in upon 
the operations of the Drawbaugh claimants 
makes any further reference to the People’s 
Telephone Company unnecessary, but a lit- 
tle story of the ‘‘ ground floor” operations 
of the promoters of the Drawbaugh scheme 
may be here told. It is now reported that 
‘the inside syndicate ” of the Drawbaugh 
company originally had 300 shares of stock 
issued to represent the property, or more 
correctly speaking, the ‘‘claims.” Of this 
original 300 shares the Hebrew promoters 
kept 150 and put 150 in the Treasury. Then 
stock was sold to ‘‘ original” purchasers, 
who supposed they were buying the treasury 
stock; but the attorney for one of the sub- 
scribers unearthed the fact that the stock 
which was delivered to the subscribers was 
not the treasury stock, but that which had 
been reserved by the promoters; in other 
words, these enterprising schemers peddled 
out their own stock and put the money in 
their pockets instead of selling treasury 
stock. Upon this knowledge, one of the 
subscribers, it is said, secured through his 
attorney the return of his subscription in- 
vestment, and further received a bonus of 
stock to keep him quiet, so that he would 
not stir up the other subscribers, 
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Mr. Edgar L. Miller, superintendent, and 
Mr. G. H. Morgan, manager of the C. and P. 
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| short or long lines, and switching irregularly 
oneand the other pair of cranks into circuit, the 


Telephone Company, arrived in our town | listeners would always pronounce the work- 
recently, says the Catoctin Clarion, and ¢an-|ing of line best, when the lower resistance 


vassed the town for subscribers. 
our people as a rule unprepared to give a def- 
inite answer or to enter into contracts; but they 
fully informed us of the terms, workings, 
etc., of the telephone, and we are assured 


that a number of our business men are giving | 


the matter a favorable consideration, and we 
believe that a fair number of subscribers will 
be secured in our town. There can be no 
denying the direct practical value of the tele- 
phone to every class of business men, to some 
much more than to others, but to the businéss 
interests of a town*generally it is invaluable; 
and one place without, iii competition with 
the telephone, is at an incalculable disad- 
vantage. 
- >_> 


Electro-Magnets in Telephone Lines, 


It is a fact easily demonstrated, and gener- 
ally admitted, that electro-magnets included 
in telephone circuits are a serious barrier to 
clear and distinct working, especially as the 
number of such magnets incfeases on the line 
It is also true, and familiar to electricians, 
though not generally known to telephone 
superintendents (who really have the trouble 
to deal with), that it is not to any appreciable 
extent the resistance of the wire on such mag- 
nets that causes the trouble. It is an oppo- 
site, or neutralizing, current, developed in 
the helix of the magnet, from the effect of 
the charge and discharge, or the change of 
strength in the magnet itself, that causes the 
trouble. 

Within certain limits the re-acting, or 
secondary current, caused by the influence of 
the magnet, is in proportion to the resistance 
of such magnet wire. Therefore, for the 
purpose of this article, it may well 
enough, and perhaps more commonly under- 
to speak of the 
magnet as affecting the talking qualities 


be 


stood, resistance of a 


of a line. It is then desirable to use as 
few magnets in a talking circle as pos 
sible, and also that all necessary magnets 


be of as low resistance as possible. Nearly 
all small or moderately-sized telephone ex- 
changes use crank magneto-bells, and have 
several on a line—say, from three to ten in- 
struments. These smaller exchanges, too, 
are the very ones that desire to work with 
distant city exchanges. 

The bell magnets of crank magnetos are 
now wound about eighty ohms; they can 
easily be changed to twenty ohms, aud will 
ring substantially as well on all ordinary 
lines, and this change will decidedly improve 
the talking qualities of any line. I 
aware I may meet with some objections to 
this statement. I do not make it without 
many experiments on regular exchange lines, 
and will describe some of them to re-enforce 
my position. 

A magnetic bell only 10 ohms will ring 
well enough on trunk lines fifty miles long, 
if there are not more than three or four such 
bells in circuit. On the trunk lines center- 
ing at Portland, Maine, these 10-ohm bells 
have long been used, and work well. On a 
circuit line eleven miles long, containing 
eight stations, all having 80-ohm bells, sine 
and bells measuring 945 ohms. I altered 
one post bell to 20 ohms. It would ring per- 
fectly. It rang, too, with 1,200 ohms added 
to line; and, although in this case it would 
not ring so strongly as the other bells on 
the line, still before adding the 1,200 ohms 
the usual of the line, the 
altered bell worked ael!l—as irell as any other. 
Now, to change all bells on this line would 
reduce the resistance of the line from 945 to 
465 ohms. 


am 


to resistance 


tical that the bell, as @ dell, is not hurt by the | 


change. Of course the generators and gen- 
erator-magnets should remain as strong as 
they are now made, and as they are always 
cut out of circuit, will not affect the line in 
talking. 

I next took four crank bells, altered two of 


them to twenty ohms each, then with proper | 


switch arranged them in trial circuit, so I 
could at will switch into circuit either pair of 
cranks. By now speaking with persons on 


They found | bells’ were in circuit. 


This ought to convince the skep-| ; 


Since improvement 
|could be discovered when only two bells 
were tried, it is clear that on ..ues of six or 
| eight, and especially when two such lines are 
| connected, the difference between twenty and 
eighty ohm bell magnets must be great. 

I have named twenty ohms because that 


}seems to be enough for all purposes of the 
| bell, and because eighty ohm bells already in 
use can easily be changed to twenty. 

| The following diagfam, which the writer 
| gave to an electrical journal some years ago, 
| distinctly shows how the resistance of any 
ordinary magnet can be lowered to one- 
fourth its original amount. 
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BEFORE CHANGE, 80 OnMs, 


_ The magnet when thus altered is precisely 
the same in all electrical respects, as if wound 
with a wire one-half as long, and double the 
capacity. 
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Most individual bells are] wound with 

_ Ee 
lower resistance than are magneto bells, this 
a Se eS a 
explains why lines talk better where they are 


AFTER CHANGE, 20 OnMs. 





in use. It may properly be said that mag- 
neto generator currents are very intense, and 
therefore call for high resistance bell mag- 
nets ; but if lower resistance bells «ll work 
as well, or even nearly as well, they should be 
chosen. 

Of course on single party lines, the bell 1s 
well enough as it is, as the magnet of the 
subscriber speaking is cut out of circuit. 

Since making the above trials, several com- 
plete lines have been changed to twenty ohm 
bells with marked good results. 

J. H. FaArnuam. 

Portland, Me. 

e =: 5 

The output of telephones for the month 
ended March 20 was 3,252, against 4,739 in 
1883, a decrease of 1487. ‘The net income of 
the Company for the fiscal year was $1,466, - 
(00. The annnal meeting occurred at the 
Meionaon on Tuesday last. We shall give 
some points of interest in our next edition 
concerning it. 

oar 
Telegraph Operators, 


The Committee Military Affairs, 
whom were referred House bills Nos. 145 
and 276, after considering the same, report 
them back and recommend that they lie 
upon the table, and in lieu thereof recom- 
mend the passage of the accompanying sub- 
stitute, for the following reasons : 
| During the of the rebellion the 
military telegraph corps, consisting of about 
| 1,200 operators and a sufficient force of line 
men, built and operated 15,389 miles of tele- 
| graph lines exclusively devoted to military 
purposes. In addition many lines of com- 
| mercial companies were temporarily, from 
time to time, made use of by the Govern- 
ment. The service was creditably _per- 
formed. The report of the Secretary of 
War and the commanding generals bear 
uniform testimony to their efficiency, intelli- 
gence and patriotism. Their duties were 
purely military, and were performed with 
the same exposure to the dangers of the field 
and disease as fell to the lot of the ordinary 


on to 





war 
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They constituted ah 
integral and vitally essential part of the 
army, and brought the system to a state of 
perfection never before equaled in military 
science. Their duties required the service 
of persons of peculiar intelligence, and its 
members were picked from among the great 
number ot operators on account of special 
prominence acquired in this mysterious art. 
Their duties were almost continuous, unre- 
lieved by the excitements and relaxations 
of ordinary camp life, It is surprising that 
so important an arm of the service should 
have been organized on a civil basis, and its 
members only regarded as employés of the 
Quartermaster’s Department. 

The official record of its service is princi- 
pally to be found in the pay roll, and occa- 
sional] notice in general reports. 

By the efforts of personal friends their 
history has been collected, and it is known 
that of the entire number 199 were eithet 
killed, died of disease, or were captured 
while mm the line of duty. It is estimated 
that more than 100 others suffered from the 
casualties of the service. 

The present bill gives to these deserving 
persons a military status merely. It places 
them upon the ssme footing as other mem- 
bers of the™army, and accords to them at 
this late day the privilege of pension and 
homestead to which they are justly entitled. 

The following bill has been favorably re- 
ported in the House of Representatives and 
will undoubtedly pass as a just and de: 
served tribute to the Military Telegraph 
Operators, but not as much as they deserve 
by any means. 

Mr. Murray, from the Committee on Mili- 
tary Affairs, reported the following bill as a 
substitute for H.R. 145 and 276, March 
Sth, 1884: 

A BILL 
for-the relief of telegraph operators during 
the war. 

Whereas, except commmissioned officers, 
those persons engaged in the military tele- 
graph corps of the United States during the 
war of the rebellion, although performing 
strictly military duties, whereby some lost 
their lives and others were wounded or im- 
prisoned, have received no official recognition 
for their fidelity, intelligence, bravery, and 
efficiency ; and 

Whereas, as an integral part of the army, 
they ought to have been accorded a military 
status corresponding in rank to the service 
sof{meritoriously performed ; and 

Whereas, by reason of the death of many 
army telegraphers and other difficulties de- 
veloped by the lapse of time, it is at this 
time inexpedient to confer actual military 
rank upon members of said corps: There- 
fore, 

Be it enacted by the Senate and House af 
Representatives of the United States of America 
in Congress assembled, that the members of the 
United States military telegraph service are 
hereby declared to be entitled, as part of the 
army of the United States in the war of the re- 
bellion, to the same rights of homestead entry 
and pensions as are now or shall hereafter be 
allowed by law to other persons of said 
army, subject to the same terms, conditions, 
them. The 
amount of pensions for cryptograph and 
other operators, and master-builders, shall be 
governed by that allowed comissioned officers 
whose monthly pay nearly corre- 
sponded to that of such operator or master- 
builder at the date of disability ; and for all 
other members of the military telegraph 
service it shall be that allowed private 
soldiers under like circumstances. 

Seo. 2. That the Secretary of War is 
hereby directed to cause appropriate medals 
to be struck, under the supervision of tbe 
superintendent of the mint at Philadelphia, 
and shall distribute the same to said opera- 
tors and master builders ; and he shall also 
have prepared and present to the same 
persons, or their legal representatives, apply- 
ing therefor, a certificate of honorable dis- 
charge, reciting this act and the term and 
character of the military service of such 
persons, and stating also therein the relative 
official rank, according to monthly pay, at 
the time of discharge. 


and limitations imposed on 


most 
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The Bankers and Merchants’ Telegraph 
Company has voted to increase its capital 
$1,000,000 to $3,000,000, and offers stock- 
holders of April 18 new stock at par in the 
proportion of one new share for two old, the 
stock to be delivered April 21, when this 
option expires. 





- 
HARTFORD, Conn., March 19.—At the an- 
nual meeting of the Merchants and Bankers’ 
Telegraph Company, this afternoon, only 
routine business was transacted. The fol- 
lowing directors were elected: C. M. Foster, 
J. G. Case, George E. Dimock, F. H. May, 
F. Morrison, A. N. Dimock, G. $8. Mott, G. 
P. Smith and John R. Hegeman. 
——_@p>e——__—_. 

New York, March 19.—The Northern 
and Southern Telegraph Company, incorpo- 
rated by the State of New York May, 1883, 
to build lines of telegraph from New York 
to Charleston, S. C., has begun at Norfolk 
and is pushing Southward to Goldsboro. Its 
object is to facilitate the building of the 
New York, Norfolk and Charleston Rail- 
way. The bas twelve offices on it, 
every one being opened on a gitiaranteed 
paying btisiness: At Suffolk, Va., it con- 
nects with the lines of the Bankers and 
Merchants and Baltimore and Obio, which 
give the company communication with 874 





line 


offices in all the principal cities and towns. 
The line is built in a good and substantial 
manner, and will be opened for business on 
the 25th of March. The building of the 
whole line Northward from Charleston, 8. 
C., to New York (via Petersburg, Fredericks- 
burg, Richmond, Washington, Baltimore, 
Wilmington, Philadelphia, Trenton, New 
Brunswick, Elizabeth, Newark and Jersey 
City) will be done this Summer. 

a 





-—>e—_____ 
A New District Telegraph Company. 





The Minneapolis District Telegraph Co. 
filed articles of incorporation on Monday 
last with the register of deeds. The date of 
commencement named is March 20, and fifty 
years the period of continuance. The capi- 
tal stock is $100,000, divided into a thousand 
shares of $100 each. The incorporators are 
Morrison, E. H. Moulton, J. H. 
Randall, W. M. Tenney and H. C. Trues- 
dale. The field they propose to cover is the 
same as that now occupied by the American 
District Company, and to operate telegraph 
and telephone lines and a system of district 
telegraph aud messenger service in Mione- 
apolis, and from Minneapolis to St. Paul. 
Several of the incorporators were seen by a 
reporter, but each declined to make any 
statement concerning the project. When an 
office will be opened, how and by whom the 
business will be managed, and other ques- 
tiens put, elicited no satisfactory replies. 

- =. 
The Protection of Cables. 


Clinton 





In the House of Commons, London, on 
the 29th ult., Mr. Pender asked the Under- 
Secretary of State for Foreign Affairs 
whether the International Conference of Dele- 
gates from thirty States, which sat in Paris in 
1882 and 1883, on the subject of the protection 
of submarine telegraph cables, had come to any 
agreement ; and, if so, whether it was likely 
that any convention would be concluded, 
and if he would lay the papers connected 
with the same upon the table of the House ? 
Lord E. Fitzmaurice replied that the draft 
of convention drawn up by the delegates at 
the last conference had since been under the 
consideration of the Governments repre- 
sented. An agreement had now been arrived 
at, and as soon as the requisite authority had 
been received by the plenipotentiaries of 
the several powers in Paris the convention 
would be signed. The signature was ex- 
pected to take place very shortly, and as 
soon as possible afterwards the convention 
would be laid before Parliament. 


Supt. T. J. Keech, of Michigan, has been 
doing yeoman’s work in relieving the suffer- 
ers in the flooded districts near Cincin- 
nati, O, 

—_— ee .!-—UCUCU 


Early Telegraphy. 





INTERESTING SKETCH OF THE FIRST WOMAN 
WHO SERVED AS AN OPERATOR. 





In 1851 a branch or loop line was built 
from the main line to Westchester, a smart 
inland town near Philadelphia which was 
hastily opened for business on the second 
Tuesday in October, in order to receive elec- 
tion returns. It was built at the expense of 
a few citizens who organized a company, of 
which Judge Butler was secretary, but who 
sold it in 1852 to Mr. Joseph Painter. While 
the line was being built, a young lady named 
Miss Emma A. Hunter, qualified herself to 
be an operator, and when the wires were 
brought to Westchester they were led into 
her room, and she became manager of the 
office. She was to receive $50 a year, but 
this was soon changed to $12 a month, and 
at the close of the year a purse of $150 was 
presented to Miss Hunter as a token of re- 
spect and a reward of fidelity. Instantly 
upon Miss Hunter’s appointment the effect 
of the presence of a lady on the circuit of 
the line was felt—just as it always is when a 
true woman enters society. It stopped vul- 
garity. The influence of Miss Hunter's 
presence was healthful, and she remained 
manager for many years. She was a lady of 
snperior ability and character, and the first 
lady operator, at least west of the Hudson, 
appointed in the United States. The next 
appointment of this character was Miss 
Ellen A. Laughton, an unusually quick and 
intelligent girl of fourteen years of age, to 
the management of the office at Denver. 
————_r-ap>e—__——_- 


Report of the Superintendent of tha-Fire 
Alarm Telegraph System. 





Mayor Edison forwarded to the Board of 
Aldermen, last Friday, a report from G. 
Elliot Smith, Superintendent of the Fire 
Alarm Telegraph system, and asked that im- 
mediate action be taken on the matter refer- 
red to. The Superintendent calls attention 
to the damage to a number of the fire signal 
boxes in consequence of interference with 
the department’s circuits by wires of the 
electric lighting companies. He charges that 
the wires of the companies have been erected 
hastily and without attention to the interest 
of the Fire Department. Especially is this 
said to be true in Broadway. 

The central office relays and switches have 
been frequently damaged. The pecuniary 
loss was slight, but the possible consequences 
of.a fire originating in the most dangerous 
district of the city, when the system was out 
of order made it imperative that there 
should be reasonable means for protection. 
The danger, the report sets forth, is not con- 
fined to a direct contact with a fire-alarm 
wire, but may be conveyed thereto through 
any other wire happening to be crossed at a 
distant point. The whole system is thus 
endangered by the network of wires, and it 
might be annihilated at any moment. 

The remedy suggested is the placing of the 
wires of the electric light companies under 
ground, evenif the result should be the an- 
nihilation of the lights. The danger, it is 
suggested, might be diminished through a 
milder remedy. Proper ordinances, with 
certain regulations governing the placement 
of all the outside wires and appliances of 
the light systems, should be enacted. It is 
also suggested that authority should be had 
to compel the electric light companies to dis- 
continue the current in hazardous periods, 
such as during the prevalence of high winds, 
storms, &c. 

The draft of an ordinance was submitted 
with there port. It provides that all electric 
light wires to be strung in the future shall 
be placed under ground. It also imposes 
several regulations looking to the safety of 
the fire-alarm wires where electric wires are 
already in existence. The matter was refer- 





red to the Committee on Fire and Buildings. 


Postal Telegraphy. 





SUMMARY OF A PROPOSED CONTRACT BETWEEN 
THE POSTAL TBLEGRAPH COMPANY AND THE 
GOVERNMENT. 





WasHiInGton.—Mr. George D. Roberts, 
representing the Postal Telegraph Company, 
appeared before a sub-committee of the 
Senate Committee on Post-Offices, Thursday 
last, and submitted a proposition directing 
the Postmaster-General to enter into a con- 
tract with the Postal Telegraph Company, 
the conditions of which may be summarized 
as follows: The corporation shall stipulate to 
transmit by telegraph all messages which 
may be delivered to it for that purpose by the 
Post-Office Department between the cities of 
New York, Philadelphia, Baltimore, Wash- 
ington, Pittsburg, Buffalo, Cleveland, Toledo, 
Chicago, Peoria, Springfigld, Illinois, and 
St. Louis. Within one year connection shall 
be established with Harrisburg, Pittsburg, 
Wheeling, Columbus, Cincinnati and In- 
dianapolis; within two years with Louis- 
ville, Nashville, Memphis, New Orleans, 
Galveston, St. Paul, Minneapolis, Kansas 
City and Omaha, and all other cities upon 
the lines of the wires between any of the 
above-named places, at which a system of 
postal delivery shall be established by the 
Government; within five years from the date 
of the contract, the entire territory east of 
the Mississippi and Missouri rivers and south 
of Omaha and Minneapolis shall be brought 
into communication, and within seven years 
the lines shall be extended to cover the Pa- 
cific coast and the intermediate States and 
territories. On behalf of the United States 
it shall be stipulated that the government 
shall furnish, without charge to the telegraph 
company, a suitable room or rooms for the 
ollice, employes, instruments, batteries, and 
other appliances necessary for the transaction 
of its business under the contract, and should 
also provide the said company with the neces- 
sary rights and facilities for connecting its 
lines with such postal telegraph offices. It 
shall further be stipulated that compensation 
to the Telegraph Co. for its services shall be 
made, viz.: For each message of 20 words or 
less, exclusive of the date, address and sig- 
nature, transmitted in the ordinary course of 
business, between any of the places in the 
United States lying east of the Mississippi 
and Missouri rivers and south of Omaha and 
Minneapolis, 25 cents, and 10 cents for each 
additional 10 words in excess of 20 words; 
and for each message directed to be trans 
mitted at night and delivered the following 
morning, 15 cents, if of 20 words or less, and 
10 cents for each additional 10 words or less 
in excess of 20 words, except that between 
the cities of New York, Philadelphia, Balti- 
more, Washington, and such other places 
separated by such distances as may be from 


time to tirme agreed upon, the ordinary ser- 
vices shall be paid for at the rate of 15 cents 
for each message of 20 words or less as afore- 
said, and 10 cents for each 10 words or less 
in excess of 20 words; the payments to be 
made monthly, as hereinafter provided. The 
same local rate is fixed between any points in 
the Western or Pacific division, but for all 
messages transmitted from any point ina 
the Atlantic division to any point in the 
Pacific division the compensation shall 
be fixed at 50 cents for each message 
of 20 words or less, and 20 cents for 
each 10 additional words or les: for ordinary 
services, and for night service at 25 cents 
for each message of 20 words or less and 
10 cents for each additional 10 words or less. 
Upon all the tariff rates above specified there 
shall be a deduction of two cents, or the 
local rate of postage if less than two cents, 
on each message as compensation to the Gov- 
ernment for delivery. The contract shall 
remain in force for 10 years from its date. 
The Postmaster-General shall provide tele- 
gram stamps and stamped paper, to be sold 
as postage stamps are now sold, of denomi- 
nations corresponding to the several tariff 
rates. Upon every telegram delivered by 
authority of the Government to the Tele- 
graph company, the proper stamp for full 
prepayment, including delivery, shall be af- 
tixed by the sender of the message. The 
telegraph company shall transmit telegrams 
in the order in which they are received (ex- 
cepting night messages). The Postal Tele- 
graph and Cable Company shall have the 
right to construct telegraph lines on all post- 
al routes, and all telegraph lines operated 
under the provisions of the act are estab- 





lished as post routes. 
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The New Telegraphy. 





P. DELANEY LECTURES ON THE SYN- 
CHRONOUS MULTIPLE SYSTEM. 


MR. D. 





In the large hall of the new Institute of 
Technology building in Boston, last Saturday 
evening, Mr. D. P. Delaney described the 
new synchronous multiple system of teleg- 
raphy before the Society of Arts. 

“‘T can illustrate this method,” said Mr. 
Delaney, in the course of his lecture, ‘* by 
supposing that I could place one end of this 
wire, which I hold in my hands, in Boston 
and the other in New York. Then, suppose 
that in each city were segmented discs, each 
segment representing an operator. Now, 
let them be numbered from 1 to 6, supposing 
that there are six operators in each city. If I 
touch the wire to No. 1 in each city the two 
operators numbers 1 will be connected. 
Then if I have an arrangement by which 
these connections are made sypchronously in 
each city, and made with sufficient rapidity, 
the operators may all be sending at once, and 
still there will be a sufficient number of con 
tacts perfectly to transmit each message ” 

This is done by mechanism, which Mr. 
Delaney exhibited. At either end of the 
line wire is an instrument consisting of a 
cog-wheel revolving in the presence of an 
electro-magnet, the current of which is regu 
lated by the vibrations of a tuning-fork, the 
revolutions of the wheel depending on the 
The main 
line connects with the shaft of the wheel, 
and the current is taken off by trailers which 
touch the wheel. Each operator is connect 
ed with a certain number of cogs or seg- 
ments of the wheel, and according to that 
number he gets a certain number of connec- 
tions a second. The greatest speed of trans- 
mission attainable by an operator is thirty- 
two impulses a second, and if the rotation of 
the wheel gives him a greater number of 
connections a at full 
speed, but the speed depends upon this num 
ber. Of course it is necessary that the rota 
tions of the two wheels should be absolutely 
synchronous, so that corresponding segments 
of the wheels shall be in the same relative 
positions at any time. The revolutions of 
the wheel depend upon the vibrations of the 
tnning-forks, and the device which has been 
invented for regulating the revolution works 
upon the tuning-forks. However accurately 
they are made, no two tuning-forks will 
have exactly the same tunes of vibration, so 
that if the instruments described above were 
left to themselves, they would soon cease to 
revolve synchronously. But the machine 1s 
so arranged that a certain number of cogs 
are devoted to the function of regulating, 
and, by a device too complicated to be ex- 
plained here, when the wheel gets one cog 
ahead it receives a current from the other 
wheel, which works a system of relays in 
such a way as to take a resistance coil out of 
the circuit, thereby increasing the «ffective 
strength of the currrent supplied to the tun- 
ing-fork, thus increasing the amplitude of the 
vibrations and making them slower. The 
regulation in this manner may be carried 
down to the hundredth of an inch, and the 
thousandth of a second. 

Upon the platform Mr. Delaney had one 
of the instruments with six keys and sound- 
ers connected, and at the lower end of the 
hall was a similar arrangement. With these 
he showed, in a series of very interesting ex- 
periments, that six messages could be sent 
over one wire. The most striking of these 
consisted in sending four messages one way 
and one the other, while the sixth connec- 
tion was working « printing machine for au- 
tomatically registering despatches. The 
sounder bad different tones so that the audi- 
ence could recognize the different ‘‘ clicks,” 
accompanied by the measured beat of the 
printing machine. 

Mr. Delaney stated that a line was nearly 
ready to be worked to Providence, which 
was the fir-t station to be made on the line to 
be run to New York. He also spoke of the 
advantages of the new system to business 
men. The apparatus wes freely shown in 
diagrams thrown upon a screen by an oxy- 


number of vibrations of the fork. 


second he can send 
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Underground Wires and Contemporaneous 
Drivel. 





A daily contemporary of ours, more noto- 
rious for sensationalism than for veracity, | 
with a reputation for fatuousness rather than 
for logic, has for a long time made the 
welkin ring in re underground wires. It be- 
lieves in underground wires, and it is bound 
the world should know it. It matters not 
that the scheme to bury the wires is impracti- 
cable, nor that expert electricians, who may 
be presumed to know at least as much about 
the subject as fourth-rate politicians do, are 
not yet agreed concerning this very import- 
ant matter. 

**D—— induction! D—— retardation!” 
we can almost hear our contemporary say, 
when these, to it, very trifling obstacles are 
hinted at. ‘The wires must and shall be 
buried!” Seecula seculorum. Amen!” 

Following out this principle, our contem- 
porary, not contented with an endeavor to 
refute the arguments of those who do not 
agree with it, abuses them personally; begin- 
ning, generally, with a description of horse- 
play, with the idea of prejudicing the cause 
of its opponent by personal abuse. 

Here is the latest sample of this sort of ar- 
gument: 


JUDGE TIM AND THE WIRES. 

The Washington dispatch in to-day’s Times 
concerning the success with which the de- 
partments in Washington have been connect- 
ed by electric wires laid underground ought 
toreassure Judge Tim Campbell, who has 
his doubts about the working of a like 
system in New York. The brevet title 
of Tim has, we fear, been conferred upon 
him rather by reason of his judicial temper 
than of his judicial insight. If Tim inclines 
his magisterial ear to the emissaries of the 
Western Union, and the other companies 
which find it cheaper to give the streets of 
this city the aspect of a forest struck by 
lightning than to hide their wires, they will, 
if we may be pardoned for using so low an 
expression to Judge Tim, just stuff him full 
of statements about retardation and induc- 
tion, which he will not be able to refute. If 
we wait the growth of his ability to refute 
them, there is no man now living who will 
see the wires underground; or, rather, who 
will cease to see them overhead. 

The companies appointed a committee last 
year, which has been faddling with the sub- 
ject ever since, and which will continue to 
faddle until it is checked by popular indigna- 
tion expressed in legislative action. Let his 
Honor Tim recall the adage about superfine 
justice being the same thing with intolerable 
injustice, and the other adage, that necessity 
is the mother of invention. Then he will 
close his ear against the song of the corpo- 
rate sirens, and his lips aguinst their taffy, 
and acquiesce in a measure to compel them 
to take their-wires down, leaving them to 
find out what they will do with them after 
they are down. 

Now, we have no acquaintance with Mr. 
Campbell, but we dare say he is quite as re- 
reliable an authority on electrical matters as 
our contemporary. Indeed, since he insists 
upon knowing something about the matter 
of underground wires before coming to a 
decision, we are inclined to look upon him as 
a far more reliable authority than our ‘‘bull- 
dozing” contemporary. 

Does it follow that because a man’s name, 
when abbreviated, is ‘‘Tim,” he cannot 
know as much about the subject of un- 
derground wires as his even Christian who 
answers to the name of John or George? 
The name ‘‘ Timothy,” unless we are much 
mistaken, is from the Greek Z2uoGeos, 
which, being translated, means ‘‘ Hon- 
ored of God.” The Timothy of the 
Bible was a disciple of the Apostle Peter, 
who addressed to him two beautiful epistles, 
which have been made to form canonical 
books of the New Testament. 

Nor does it show that Mr. Campbell, be- 
cause, in his character of legislator, is op- 
posed to forcing the electrical companies to 
sink their wires before the practicability of 
such a scheme has been assured, must, of a 





necessity, oe under the influence of the 
Western "Jnion Telegraph Company, or any 
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other corporate institution. It only shows 
that he is averse to doing injustice even to a 
rich corporation. 

The proposition of our contemporary that 
because a few short telephone circuits have 
been made to work in Washington that, 
therefore, the wires should be sunk in the 
great city of New York, would be supreme- 
ly ridiculous, if it were not too childish, to 
treat seriously. These short circuits, as we 
explained sometime since, were constructed 
by the Treasury Department of the United 
States, wherein at all times there is rarely less 
than several hundreds of millions of dollars, 
to say nothing about its ability to borrow 
several billions. 

We will concede that with such means at 
their disposal, the New York electrical com- 
panies could sink their wires. But, unfortu- 
nately, commercial companies, like business 
men, carry on business for a profit, and 
in the case of electrical companies, more es- 
pecially telephone companies, it is necessary 
to serve the public at the minimum of cost, 
else the telephone, instead of being a general 
convenience, as at present, would be restrict- 
ed to the use of the rich alone. 

The successful working of the few short tele- 
phonic lines in Washington proves absolute- 
ly nothing, except that the United States 
Treasury Department is rich enough to pay 
for the luxury of an underground telephone. 

Mr. Campbell, who has, in the eyes of our 
contemporary, committed the unpardonable 
fault of refusing to support a questionable 
measure upon er parte testimony, has dem- 
onstrated that he is made of the proper stuff 
for representing the interests of the people. 

There is more evidence to prove that our con- 
temporary is in the pay of the underground 
electrical main ring of this city, whose trans- 
parent little game was exposed recently in the 
REVIEW, than that Mr. Campbell is influ- 
enced by the Western Union Company, or 
any other corporation. 

It is not the public that is demanding the 
sinking of th. wires. It is this little ring of 
fourth-rate electricians and stock-jobbers, 
who are so asinine as to think to compel all 
the electric companies to adopt their ridicu- 
lously inadequate and inefficient system. 
> 


Electricity in the Vineyard. 





Among the many fields which, owing to 
their labors in still more important branches, 
electricians have had littte time to explore, is 
that of viticulture. As we know, much has 
been attempted in horticulture, but up to 
the present writing no very encouraging suc- 
cess has been scored. A flood of light has 
been thrown upon a garden of flowers during 
the night to supplement the work of the sun 
during the day, but the unusual development 
looked for did not result, while flowers ex- 
posed to electric light only gave early evi- 
dence of premature decay. 

Happily, however, the experimentalists 
turned their attention to the vineyard; and, 
if an article in Progrés Agricole may be taken 
au serieux, much more gratifying results 
have attended their efforts. 

One of the dangers to which vines are ex- 
posed in the spring, especially, is a sudden 
fall in temperature, and it seems, by the aid 
of electricity, this danger can be averted; 
that is to say, the electricity may be used indi- 
rectly by simultaneously setting aglow all 
over the vineyard a series of little hillocks of 
damp brushwood smeared with tar. 

The invention of the process we are about 
to describe is M. Lestelle, an inspector of 
telegraphs, living at Mont de Marsan. 

Quite recently this electrician experimented 
at Bordeaux in a park, which the municipal 
authorities placed at his disposition. 

The experiments that were here made at 
intervals of two days were for the purpose 
of demonstrating to the viticulturist the prac- 
ticability of the process. 

It cannot be said that the experiments were 
altogether successful, but enough was seen to 
induce the belief that the process has much 
to commend it. 

The process consists in connecting the 
various portions of a vineyard with electric 
wires in such a manner that, when the sud- 
den lowering of the temperature threatens 








the vigor of the vines, a dense smoke may be 
made to rise all over the fields by the electri- 
cal ignition of damp underbrush and tar. 

M. Lestelle, it is said, operated his system 
with great success, last year, in the vineyard 
of M. Boucan, deputy of Landes. His price 
for the first year is said to be from 110 to 115 
francs the hectare, including installation. 

The viticulturists say that, if the process is 
practical, no vineyard could afford to be 
without it. 

———_+ oe __ 


The Phenomenon of Electricity. 





The question whether or not electricity is 
a mechanical vibration is interesting at all 
times, for it must be said there is much evi- 
dence which goes to prove the assertion that 
it is. 

It has been demonstrated in the columns 
of the Review that, when water and car- 
bonic acid are produced by combustion, 
chemical affinity is an expansive force. Now, 
chemical action also causes an expansion in 
the combustion of iron or zinc with oxygen, 
for the oxides of iron and zinc are less dense 
than the metals, and, although the alteration 
in bulk is very little, yet the force required 
to produce it is, in comparison, very great, 
whether estimated by the heat obtained dur- 
ing the change from metal to oxide, or by 
the cohesion which 1s overcome. But there 
is a movement of oxygen us well as metal, 
and the oxygen must of necessity move 
faster than the metal, because it condenses 
from a gas to a solid, while the metal re- 
mains a solid and almost without motion; 
and, having regard to the combining weight, 
the momentum of the slow movement of the 
zinc will be overcome by the rapid move- 
ment of the oxygen, which wili, therefore, 
give the most powerful mechanical effect. 
Again, when oxygen unites with hydrogen, 
it moves into double its ordinary bulk, while 
the volume of hydrogen remains constant, so 
that in this case as well the oxygen is still 
the moving, and consequently active, me- 
chanical agent. 

It has also been experimentally determined 
that the amount of oxygen or of a similar 
substance, and not the metal, determines the 
amount of electricity in the galvanic action. 

The action of a battery may, therefore, be 
explained as follows: If the liquid in a vol- 
taic cell be vibrating each time a condensing 
vibration occurs, the oxygen will leave the 
hydrogen and combine with the zinc. This 
action will check the vibrations of the liquid, 
and produce a vibration in the zinc, which 
will tend to expand in all directions and 
traverse substances suited to its nature. The 
liquid, on the other hand, will absorb a 
vibratory force equal to what it has lost by 
the oxygen combining with the zinc. 

If the liquid is heated, then, because heat is 
a vibratory force, the vibrations become more 
rapid or powerful, or of greater number, and 
the action of the battery is, therefore, in- 
creased, which, experimentally, is known to 
be the case. 

Good authorities are inclined to the belief 
that this view of the battery is supported by 
the following circumstances: Water and 
some other liquids are mechanically carried 
through non-conducting, porous substances 
by galvanic action, and, when water is me- 
chanically forced through such substances, 
galvanic action is produced. Mechanical 
force and galvanic action are, therefore, 
directly convertible. 

The stratified form of the electric light in 
vacuum tubes is an effect similar to the nodal 
points in the vibrations of sound. The pass- 
age of the current of a powerful secondary 
battery can produce both sounds and nodal 
points in an ignited platinum wire. 

The scientist, Priestley, has also noticed a 
difference in the tone of Leyden jars when 
discharging, which he attributes to the sur- 
face of the jars, as well as the amount of 
charge, so that electricity has been con- 
nected with sound long before the present 
time. 


<> 


The electric lights at Los Angeles, Cal., 
can be seen at the island of San Clemento, 
eighty miles away. 


March 27, 1884.] 
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Answering a Correspondent’s Enquiries. 


Electrical science may safely be said to be 
attracting more attention to-day than any 
other department of Physics, and few will 
be found to deny that the problem of the 
transmission of electrical energy is by far 
the most important one with which electri- 
cians have to do. When an eminent electri- 
cian predicted, a few years since, that the 
day would come when the power running to 
waste over such a falls as Niagara would, in 
large measure be utilized, the scientific illu- 
minati, with the shortsightedness for which 
they are famous, ridiculed the idea. But, as 
is usual, the practical workmen paid no atten- 
tion to their ill-judged sneers, and set for 
themselves the task of developing the theo- 
ry. No one will deny that the progress these 
men have made is far in excess of what 
might have been looked for in so short a 
time, and few will deny that the success al- 
ready attained does much to prove that the 
prediction regarding Niagara is likely to be 
fulfilled in the future. 

Singularly enough, the general public 
knew little of the splendid successes that 
have been scored in this department. Though 
the scientific press has teemed with the sub- 
ject, the popular press has given it the cold 
shoulder, and has exhibited an unwilling- 
ness to devote even a tithe of its space to 
this important subject to the exclusion of 
political boredom and malodorous sensa- 
tions. 

The result is that little or nothing is known 
by the general public concerning the many 
interesting steps that have been taken in the 
development of this subject. We are in re- 
ceipt of many letters from various parts of 
the country asking for elucidation. 

Here is one of them: 

OFFICE OF THE PRop’s OF LOCKS AND 

CANALS ON MERRIMACK RIVER, 
LowEL.., Mass., Feb. 9, 1884. 
Editor of Electrical Review : 

Srr:—I am in correspondence with parties 
at Niagara Falls, interested in the water- 
power there. The amount of power is, of 
course, far in excess of what could be used 
for manufacturing purposes in the immediate 
vicinity, and it has occurred to me that part 
of it could be converted into electricity and 
carried off to cities at a distance. Five 
years ago Prof. Thompson, of Glasgow, one 
of the most distinguished scientists, stated 
officially that a half-inch copper wire would 
deliver 20,000 horse-power, in Boston or New 
York, losing under 7,000 horse-power in 
transit. That starting from Niagara 
Falls with nearly 27,000 horse-power, 20,000 
horse-power would reach Boston or New 
York. This statement was, of course, based 
on theory, and I should be much obliged if 
you would inform me whether bis statement, 
or anything approaching it, would be likely 
to be borne out in practice. Of course, I 
understand nothing approaching this has 
ever been attempted, but your large experi- 
ence in such mattters would enable you to 
form some opinion as to its practicability. 

Very truly yours, 
JaMEs B. FRANCIS, 
Chief Engineer and Proprietor Locks and 
Canals. 


is, 


In order to show what has thus far been 
accomplished, it is necessary to describe the 
admirable experiments which have been 
made by M. Deprez, for upon these the 
more recent commercial successes are based. 
We will omit the Munchen experiment for 
lack of space, and begin with the more im- 
portant one at Paris. 

Before a large number of scientific men, 
Mr. Deprez tested his discovery in the trans- 
mission of electric energy in the machine 
shops of the Chemin de fer du Nord. 

What he sought to do was, the transmis- 
sion of six horse-power over a line of 20 
kilometers via Bourget, and of ten horse- 
power over a line of 35 kilometers via Sev- 
ran-Livry. In each case, it is alleged, the 
results proved to be as claimed by the invent- 
or, viz., 50 per cent. of the force generated 
was rendered to the receiver—that is to say, 
the six horse-power sent by way of Bourget 
was found at the terminus of the line-to give 





three horse-power; by way of Sevran-Livry 
to give five horse-power. 

Estimating a kilometer to be 1093.633 
English yards, we thus have three horse- 
power transmitted about 121g miles, and five 
horse-power transmitted 21% miles. The 
amount of electricity taken off at any one 
point might be readily regulated in the same 
manner as the current taken from a battery 
for telegraphic purposes is now regulated— 
that is, by introducing suitable resistance in 
the local line. 

We do not wsih to be understood as saying 
that the results, as given, of these experi- 
ments in the Chemin de fer du Nord are sat- 
isfactory, or that they furnish sufficient evi- 
dence of the accomplishment of that which 
their author undertook. On the contrary, 
the methods employed in collecting the re. 
sults are open to severe criticism. By these 
methods, the leakage which takes place on a 
line of telegraph wire, used in transmitting 
power from a distance misleads the public 
into the belief that a greater mechanical re- 
turn has been made than was in fact the case. 
Thus at the transmitting point a given horse- 
power indicates in the receiver a return of 
fifty per cent. through a wire of a resistant 
force of 160 ohms and, say, 20 kilometers, 
while in reality the leakage on the line will 
be found to reduce this resistance, and 
therefore its equivalent length in actual 
practice. Therefore, while the machines are 
connected as were those in question, it would 
be incorrect to say that the return was ob- 
tained through an actual length of 20 kilo- 
meters, or through a resistance of 160 ohms. 

The date of these experiments is thus fur- 
nished by M. Deprez himself in La Lumiere 
Electrique: 


Resistance of the telegraph 


WON siseasssesc ceeccec. MOO GNM. 
Generator. 
Resistance of the inductors.. 20 ohme. 
” = bobbins... 36 ohms. 
Number of revolutions per 
ID sescs cnc aaa -650 
Intensity of current. ........ 2.1 amperes. 
Receiver. 
Resistance of the inductors.. 50 ohms. 
4 - bobbins... 33 ohms. 
Number of revolutions per 
re 


Resistance of the total circuit.299 ohms. 
Useful work measured on) 156 kilogram- 
the brake per second. ... § meters. 

As will be seen, the measurements of the 
electro-motive force and the mechanical 
work expended are missing. <A writer in La 
Lumiere Electrique, by a series of hypotheses, 
computes the total mechanical work supplied 
at 418 kilogrammeters per second, and from 
this he arrives at the conclusion that the low- 
est limit of the industrial mechanical return 
is 37 per cent. 

Very thin wire is coiled upon the inductors 
of the machine used by M. Deprez to insure 
high tension and but small intensity of cur- 
rent. The form of receiver is similar in 
many respects to the Gramme machine ‘‘C” 
type. Two large electro-magnets face each 
other, with their poles of contrary name op- 
posite, at the extremities of which are pole- 
pieces, semi-circular in form; the four poles 
of the two electro-magnets leave thus be- 
tween them two cylindrical spaces wherein 
a Gramme ring turns. The rings of the two 
machines and the bobbins of the electro-mag- 
nets are connected in series so that the in- 
ductors shall be excited by the total current. 
in several sectional bobbins the inductors 
are coiled, and upon a board are fixed the 
ends of the wires from each of-these bob- 
bins, attached to terminals. By this plan, 
the number of acting bol)bins may be readily 
changed. 

M. Deprez gives his reasons for believing 
that inductors of this form are superior in 
efficiency to those in common use. He says: 
‘<The lines of force produced 1n the field by 
the passage of the currentin the bobbins, not 
being deflected to the polar extremities, are 
at once more regular, better distributed, and 
furnish, all other elements being the same, 
a magnetic field less costly to produce.” 

The next experiment made by Duprez was 
at Grenoble, in which he sought to trans- 
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mit the power of a running stream to be 
utilized in a factory. We wiil not pretend 
that the transmission of seven horse-power 
electrically to a distance of 14 kilometers, 
solves the problem of electrical transmission 
of power from an industrial point of view, 
but only that such a success in this field 
gives a not unreasonable assurance of still 
more satisfactory results in the near future. 
At Grenoble, the same apparatus was used as 
at Paris, save the wires. 

Here 1s the report of the official commis- 
sion tothe Academy of Sciences: 

Heretofore we have described in detail the 
apparatus employed by M. Deprez. It is at 
this time only necessary to state that the re- 
ception was at Grenoble, and that the gener- 
ator was placed in the manufactory of 
Damaye & Co., near the railway station of 
Vizelle, where it was operated by a turbine. 
The two electrical machines were distant 
fourteen kilometers the one.from the other. 
Two wires of bronze-silicum, of two milli- 
meters diameter, were employed to conduct 
the current. 

The two machines were isolated from the 
ground by the interposition of dry wood. 
The resistance, frequently measured, was 
56.7 ohms for the generator, and 97 ohms for 
the receptor. 

The commission had at its disposition no 
other apparatus for the inspection of the work 
rendered but the brakes of Prony, and we 
hesitate to complain of this lack, because it 
was thus led to confine its observations to 
dynametrical measurements, and to give to 
these a careful attention. The numerous 
verifications which were made during the 
progress of the experiments seem to have 
justified the method adopted to determine 
the amount of work absorbed by the genera- 
tor, and the amount of power recovered or 
rendered by the receptor. 

The turbine which worked the shaft, was 
coupled to the same by the interposition of 
cog-wheels; the shaft transmitted its move- 
ment to the generator. The brake was 
mounted upon the shaft, the usual precau- 
tions being taken to make it effective, In 
order to be the more certain, the sensibility of 
the apparatus was to such an extent exag- 
gerated that a weight of 50 grammes sufficed 
to destroy the equilibrium when the charge 
was 54 kilogrammes. 

We have not been told what was the per- 
manent charge of the brake, and to this 
omission should be attached a slight import- 
ance. 

The Commission has calculated the work 
for the two electrical machines by the fol- 
lowing formula: 

T= 27 LNP 

4,500 
in which Z, V, P represent the length of the 
arms of the lever, the number of revolutions 
of the shaft, and the charge of kilogrammes 
during the experiments, and 7’ the work in 
horse-power of 75 kilogrammeters per sec- 
ond. 

The operations were conducted in the fol- 
lowing manner: 

The turbine was put in motion at Vizelle. 
At first turning only the balance wheel and 
the equilibrium of the brake was secured by 
a charge P, by increasing the number of 
revolutions V. Then, with a weight p, the 
pulley-brake of the receptor at Grenoble was 
charged, and the gencrator at Vizelle was 
carefully lubricated. The equilibrium being 
now destroyed, is re-established in such a 
manner as to exactly reproduce the same 
number of revolutions WV at the departure, 
or by diminishing the primitive charge P. 
That done, the indications of the two brakes 
are noted simultaneously. 

With these conditions,say the commission, 
the work dispensed by the generator and the 
return or the gross work of the motor was 
proportioned to the difference of the charges 
of the brake at Vizelle, and the total work 
of the turbine suffered no variation during 
the experiments. 

Care was taken at the close of each exper- 
iment to make sure that the operation of 
measurement presented sufficient gu :rantees 
of exactness. The following is a 7 sumé of 
results: 





1. Speed of brake.shaft, 110 revolutions; 





gross work of motor, 8.3 horse-power; power 
recovered at the receptor, 3.51 horse-power; 
mean amount of transmission, 43.9 per 
cent. 

2. Speed of brake-shaft, 130 revolutions; 
gross work of motor, 10 horse-power; work 
recovered at the receptor, 4.46 horses; mean 
amount of transmission, 47.9 per cent. 

3. Speed of brake-shaft, 145 revolutions; 
gross work of motor, 10.32 herse-power; 
mean work recovered at receptor, 5.44 horse- 
power; mean amount of transmission, 54.7 
per cent. 

4. Speed of brake-shaft, 160 revolutions; 
gross work of motor, 11.39 horse-power; 
mean work recovered at receptor, 6.18 horse- 
power; mean amount of transmission. 56 per 
cent. 

5. An exceptional experience. Speed of 
brake-shaft, 170 revolutions; gross work of 
motor, 11.56 horse-power; work recovered 
at receptor, 6.97 horse-power; mean amount 
of transmission, 62.8 per cent, 

The speed measured at the generator was 
727, 868, 964, 1,142, and 1,040 revolutions, 
and the corresponding speed of the receptor, 
445, 586, 686, 781, and 885 revolutions. The 
maximum rendered was obtained in each 
series of experiments for a charge of six 
kilogrammes at the brake of the receptor. 

The results obtained prove that M. Marcel 
Deprez has profited by the criticisms which 
have been made up to the present time and 
have been exceedingly fortunate in effecting 
a better arrangement of the machines. 

A result of M. Deprez’s work was to incite 
enterprising men to apply the principle to 
commercial projects, and the two most no- 
torious and most successful applications may 
be said to be the running of railway trains 
on the Portrush railway, Ireland, by means 
of the power gathered from arunning stream, 
and the electrical lighting of the city of 
Rochester by means of the power generated 
by the Genesee River. Following is a de- 
scription of the latter enterprise: 

An electric lighting company, well known 
for its enterprise and success, erected a gen- 
erating station on the west bank of the Gen- 
esee River, at what is called the Lower Falls, 
in the city of Rochester, N. Y. Under these 
falls a series of turbine wheels were placed. 
These turbines are connected by pulleys and 
belts to a long line of overhead counter- 
shafting, from which the dynamvs are con 
nected by belting. The building in which 
the machines work is 100x50ft., resting upon 
a firm foundation of stone piers. The super- 
structure is spanned across its width at the 
base of the roof, with nine trussed girders, 
which support the roof and the line shafting 
with its leading wooden-rimmed band-wheel, 
5 feet diameter, by 4 feet 8 inches face, and 
18 pairs of fast and loose wood-rimmed _ pul- 
leys, 42 inches diameter by 13 inches face 
each, making 360 revolutions per minute, 
and connecting by 12-inch belts with 18 dy- 
namo-machines, arranged upon the floor near 
either side of the building, giving them 756 
revolutions per minute, at an expense of 40 
horse-power each, making a total of 720 
horse-power, supporting 720 lights, equal to 
40 lights per machine, or one light per horse- 
power. 

Nine more electric machines have recently 
been added. They are driven by the same 
power. This makes twenty-seven machines 
in all, producing 1,080 lights and requiring 
1,080 horse-power. 

The turbines operate under ninety-four fect 
head of water, including the ten-foot draft 
tubes, and are estimated to make 582 revolu- 
tions per minute, and develop 572 horse- 
power each, which, combined, equals 1,144 
horse-power. The counter upright shaft 
makes 183 22 revolutions per minute; the 
counter horizontal shaft, with a ten-foot 
band-wheel, 179.95 revolutions per minute; 
the main line shaft about 359 9 per minute, 
and the electro dynamos 755.79 revolutions 
per minute. 

Of the success of the project to thus light 
the city of Rochester by means of the power 
formerly running to waste within its pre- 
cincts, there may safely be said to be no 


' doubt. 


From this, our correspondent may readily 
judge of just what has been attained. 
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The Washington Monument Commission 
have recently given permission to the Brush- 
Swan Electric Light Company to place ten 
electric lights on the top of the monument 
for a period of two weeks. It 1s stipulated 
that the lights are to be removed by the Ist 

April. The height of the monument is 
now about 400 feet. 
—————-~ ie 

The Brush Electric Light Company have 
been making experiments with electric motors 
at Cleveland, and a railroad has been built 
for the purpose of testing the motors for tram 
If these experiments are satisfactory 
it may lead to the use of electric motors to 
run street cars in that city. All the ma- 
chinery and electric apparatus are placed 
upon the front end of a tram car, 
said to work well. 


cars. 


motors are 
——-—_ ope 
At the annual meeting of stockholders of 


Mutual District Messenger Company, of 
Washington, held at 46 Bond Street, March 
19th, the following officers and directors | 
were elected: 

W. F. Chester, President; W. F. Allen, 
Secretary and Treasurer. Directors—W. H. 
Woolverton, W. F. Allen, G. F. Truell, M. 
Riebanock, C. E. Pugh, H. W. Pope, Il 
Sewall, W. F. Chester, H. MeGonegal 

——-_- —_ 


The popular notion that there is a destruc- | 


tive competition between gas and electricity 
illuminating agents, and that 
entirely supersede the other, is alla mistake. 
The fact is that there is plenty of room for 
both. The introduction of 


one 


is 


electricity has 


not caused a decrease in the demand for gas | 


lighting, but, on the contrary, there has been 

an inerease in the demand 

electric light came into use. 
The price has certainly 


here since the 


decreased, 


there have been other causes than competition. | 
In the first place, the processes of gas manu- | 
facture are constantly being improved, and | 


the 
The price of gas in this city is as low 


in the natural course of things, price 
falls. 
as it is in any other place. 
price here is ten cents a thousand feet lower 
than in Philadelphia, although they have the 
advantage of us in their coal supply. In 
regard to electricity, there is no question 
but that it has advantages as an illuminating 


For instance, the 


agent. 
->e —— 


A large lighthouse with a light of the first 
order has been erected at the Lighthouse De- 
partment Depot, Tompkinsville, 5. I., to test 
the practicability of the electric light for 
lighthouses. All the appliances, including 
generators, 
globes to arrive from France. 


epogines and 
waiting for 
General Duane, in charge of the lighthouse 
station at Tompkinsville, says that when the 
new light is put in operation experts will be 


are prepared and 


sent to a point on Long Island equidistant 
from the Tompkinsville electric light and the 
Highlands hght. Both of these lights are of 
the first order, or the largest made. The 
Highlands light burns oil. The experts will 


determine which light is the better for penc- | 
. » 20 , a . | 
tration of distance and for distinctness. Elec- 


tricity would cost, it is said, ten times as 

much because duplicates would be 

necessary of all the apparatus, while the sup 

plies of water, and needed articles 

would require double supply service, owing 

to the isolated position of lighthouscs. 
———__ +e —__— 

W asuiNncton. — The sub-committee of the 
Senate Committee on Post-Offices and Post- 
roads has formulated and caused to be print- 
ed, as embodying the views of the majority- 
a bill which provides that the Postmaster, 
General shall establish telegraph offices at all 
all 


as oil, 


coal, 


post offices on telegraph circuits, and at 


other post offices within ten miles of any | 
such circuit where the salary of the post- | 


master is not less than $500 a year. To car 
ry out the purposes of the bill the office of 
Fourth Assistant Postmaster-General is cre- 
ated, the officer to be a competent and _skill- 
ful electrician, und to manage the telegraph 
system thus established. Sealed proposals 
from telegraph companies for the transmis- 
sion of correspondence by telegraph accord- 
ing to the provisions of the bill are to be ad- 
vertised for, and if no satisfactory arrange- 
ment can be made with telegraph companies, 
the Government is to build its own lines, 


and the} 


must | 


but | 


BLECTRICAT REVIEW. 


Proposed Patent Laws. 


1S THE GOVERNMENT ABOUT TO VIOLATE 


FAITH TO INVENTORS? 


ITS 


‘*What is the feeling patentees 
regarding the bills now before Congress pro- 
to amend the patent laws?” 
asked of a citizen well versed in patent mat 


ters. 


among 


posing was 


‘The general feeling is one of indignation 
among those who realize what is attempted. 
There are many 
realization of the 
their patents.” 

‘What is the general purport of 
posed laws?” 


who are not awake 


which 


to a 


danger threatens 





the pro- 


‘One of the bills provides that patentees 
| . ° . . 
|shall recover no costs in suits against in- 
| 
fringers, unless the amount recovered amounts 


to or exceeds $20., Now the costs of bring- 
| ingand prosecuting a suit against an infringer 
| of a patent, including counsel fees, will 
j}amount to $50 or $60. In the case of in- 
| fringement of a patent upon a small article, 
the amount recovered would necessarily be 
| small, and, if the costs amount to two or 
| three times the amount recovered, the 
| patentee is only paying $30 or $40 for the 


privilege of bringing suit. This, of course, 


practically nullifies his patent.” 


‘What are some of the other provisions of 
the bills?” 
‘ There and all 
Another pro- 
vides that the patentee shall recover nothing 


is an avalanche of them, 


are more or less mischievous. 


from an infringer, 
written 
him. 


unless he has previously 
of 
Of course, 


such infringement 
then, he can recover 
| nothing for the use of his patent previous to 


served notice 


upon 


the time of serving the notice, however valu 
|uble may be the patent and however long 
the infringer may have used the article 


| patented.” 
‘** Are these the most mischievous of these 
| proposed bills?” 

‘There is still another which provites that 
a patentee shall not recover if the user of the 
patent, without right, shall his ignor- 
ance of the fact that the article is patented. 
That is simply putting a premium on perjury. 
The bill, too, does not regard information to 
the infringer, 
quiry, as atall equivalent to knowledge in the 
matter. He is under no sort of obligation to 
make inquiry, must be 
proved to be actual and positive to allow the 


prove 


which ought to put him on in- 


and his knowledge 


patentee to recover damages.” 

‘*Then, in short, this proposed legislation 
is hostile to the holders of patents and favor- 
able to infringers?” 

“ Exactly Should these bills pass 
Congress and become law, hundreds of 
patents, for which inventors have spent thou- 
sands of dollars, will become practically in- 
valid and useless. Certainly can 
result therefrom to the holders of patents, 
and nothing but evil. The Government has 
taken the money of the inventors, and prom- 
ised them protection for seventeen 
| One of the bills, by the way, proposes to re- 
duce the life of a patent to five years. If 
these bills pass, the patents are practically 


so. 





no good 


years. 


worthless, and the Government has violated 
its faith.” 


ae 

Telegraph boys hecome very expert run- 
ners. They 
when going to dinner.—7. B. D., 


practice running every day 
Old Guard. 


- —-- - 


The Chesapeake and Potomac Telephone 
Company have just ordered 4,500 feet more 





of Patterson cable, for use in Washington, 
| D.C. 
| ——-- 0m — 

: * No,” said the business man, ‘‘I don’t 
| 


| think there is any merit in your invention, 
| young man; it is perfectly clear to me that 
the thing won’t work. But don’t be 
down. You're in luck, splendid luck. 
your invention was good for anything, 
might well feel discouraged; but as it is, you 
ure all right. Capitalize your invention at 
$10,000,000, organize a stock company, and 
your future’s made.” 


cast 
If 
you 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 
18, 1884, 

295,206 electric 

Mass., 


for 
Boston, 


Commutator 
Henry M. Stevens, 


generators ; 
assignor to Wil- 


liam Greene Howe, same place, and Charles Storer. 
295,207 Electrical conductor ; Ross C. Stone, New 
York, N.Y. 

295,219 Automatic and fac-simile telegraph ; John 
Absterdam, New York, N. Y. | 
295,223 Switchboard; Francis Blake, Weston, 

Mass 
295,232 Manufacture of electric conductors; Al- 
fred A. Cowles, New York, N. Y., assignor to the 


Ansonia Brass and Copper Company, Ansonia, Conn: 


295,249 Combined fire and police alarm; Jobn C. 
Henry, Kansas City, Mo. 
295,267 Lightning arrester for electric lines ; Chas. 


W. McDaniel, 


205,287 


Carthage, Mo. 
Strike system for secondary clocks ; 
liam H. Sawyer, Providence, R. I. 

295,331 Artificial pavement and conduit for elec- 
tric wires; Walter Berry and Peter Stuart, Edin- 
burgh, county of Mid-Lothian, Scotland. 

295,356 Automatic electric switch; Thomas A. 
Connolly, Washington, D..C 

295,365 Telephone box ; Augustus G. 
timore, Md. 

Electric lamp ; 


Wil- 


Davis, Bal- 


Thomas L. Dennis, Jersey 





295,368 


Dynamo-electric machine: Thos. L. Den- 


nis, Jersey City, N. J. 


295,371 Tip for electrical conductors; George Doo. 
little, Bridgeport, Conn., assignor of one-half to 


Heury D. Stanley, 

295,398 Manufacture of incandescing electric 
lamps; William Holzer, Harrison, N.J., assignor to 
the Edison Lamp Company, same place. 

295,427 Electric signaling apparatus for rail- 
roads, Frank L. Pope, Elizabeth, N.J., assignor tothe 
Union Switch and Signal Company, Pittsburgh, Pa. 

295,445 Electrical switch; Charles S. Shioler, 
Brooklyn, N.Y. 

295,454 Electro-dynamic motor; 


same place. 


Frank J. Sprague, 


North Adams, Mass. 
295,455 Secondary battery-plate or electrode: 
Eli T. Starr, Philadelphia, Pa , assignor of one-half 


to William J. Peyton, Washington, D. C., and H. M. 
Lewis and James W. White, Philadelphia, Pa. 

295,456 Secondary battery and method 
structing electrodes therefor; Eli T. Starr, Phila- 
delphia, Pa., of one-half to H. M. Lewis 
and James W. White, both of same place, and Wm. 
Peyton, Washington, D. C. 

295,473 Toy electric 
Philadelphia, Pa., 
Company, 


of con- 
assignor 
railway; Murray Bacon, 


assignor to the Novelty Electric 
same place. 


A printed copy of the specification and 
drawing of any patent to the annexed | 


list. also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
please state the number and date ot the 
patent desired, 


ee 


Notice. 


Bosten, March 15th, 1884. 
GENTLEMEN :— We beg to inform you that 
we shall remove on March 18th, to our new | 
No. 61 Oliver Street, where shall 
be pleased to sce our friends and customers. 
We propose to represent only the best spe- 
cialties in the line 


store, we 


of steam supplies, and 


shall be prepared to furnish and put up at | 


short notice complete steam plants; having 
the agency of the Jarvis Patent Furnace, 
Armington & Sims Engine, Schutte & Goeh- 
ring’s Jet Apparatus (consisting of the Kort- | 
ing Injectors, Induction Condensers, Air| 
Compressers and exhausters, Siphon Pumps, 
), Sheffield Grate Bars, National Feed | , 
Water heaters, Steam Pumps ete., we shall | 
be enabled to erect complete outfits of mo- 
tive power at a low price. 

Our mason work will be under charge of | 
Mr. H. W. Leach, and our engine business 
will be managed by Mr. L. B. Wright. 

We do not propose to confine ourselves to 
local business, but shall be prepared to erect | 


ete. 


| 
| 
| 
| 
| 
| 


steam plants at any point of the United | 
States, Mexico, West Indies, or Sandwich | 
Islands. Yours respectfully, | 


JARVIS ENGINEERING Co. 
A. F. Upton, General Manager. 


| Telegraph and Telephone Supplies. 


| Telephone 


{March 27, 1884 





BUSINESS NOTICES. 


A. C. Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire ‘and Cables, Anti-induction Kerite Tele- 
phone Cables, CLARKE B. Horcukiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass 
Electric Speaking Telephones for Exchange 
tems, Private Lines, and Speaking-tube Lines. 








American ELectricaAL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


ARMINGTON & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 
Austin GaLLaguer, New York, Keith Electric 


Light System complete for Are Lighting. Stock for 
sale. 

BAXTER ELECTRIC 
The Baxter Lamp. 

B. W. Payne & Sons, Corning, 
Single and Double Valve Automatic 
for catalogue. 

BerGMAN & Co., New York. 
Haid Battery for Telephone 
poses. Send for circular. 

Boutton CarBoN Co., Cleveland, Ohio. Carbons 
| for Electric Light purposes. Send for quotations. 

BRown_Lee & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evecrric Co., Cleveland, Ohio, Are 
and Brush Storage Bi iteries. 

BuFrFraLo Evectric Works, Buffalo, N. Y. 
Points and Plates. 


Lieut Company, New York. 


N. Y. The Payne 
Engine. Send 


The Bergman and 
and Telegraph pur- 


> Lights 


Carbon 


BuTLer Sares, New York. Fire and Burglar- 
Proof. 
CHARLES WILLIAMS, Jr., Boston, Mass. Call Bells, 


Electric Bells, District Bells, Switch Boards, An- 
nunciators. &c., &c. Write for quotations, 
CuicaGco INsuLATING Co., Chicago, Ill. The Fiske- 


Mott High-resistance Insulator. Send for circular. 


CHROME STEEL Works, Brooklyn, N. Y. 
Magnets a specialty ; Chrome Cast Steel. 


Steel for 


Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 

| Superior Copper Wire and Battery Zines. Write for 
price list. 

CONNOLLY Brotuers, New York, Patent Attorneys 

| and Solicitors. 


| C.V.Srarrorp & Co., Acton, Ont., Canada. Tele- 
graph and Telephone Poles. 
D. Van Nostranp, New York. Scientific Books. 
Send for circular. 
ELECTRICAL DEVELOPMENT COMPANY, Boston, 
Mass. 
Evecrric Gas Ligutine Co., Boston, Mass. Im- 


proved Electric Gas Lighting Apparatus. 

ELEcTRIC STORAGE AND Licut Co., Boston, Mass. 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

H. M. Raynox, 
purposes. 

Hotmes, Bootn & Haypens, New York. Fire- 
proof Electric Light Wire, Patent “‘ KK" Insulated 
Copper and Iron Wire for Telephone and Telegraph 


New York. Platinum for all 


use. Send for catalogue and prices. 
. W. Cotsurn & Co., Fitchburg, Mass. Dynamo 
E i etric Machines. 


TAYLOR, New York. Ink of 
Circulars sent on application. 


Ivison, BLAKEMAN & 
all kinds and colors. 

JaRVIs ENGINEERING ComPpANY. Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 

Joun H. Muecce, New York. 
Apparatus, Crucibles, ete 

LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 


Platinum, Chemical 


prices, 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Ilus- 


trated Works on Electrical Measurement, 
| Galvanometer and its uses. 


and the 
Send for catalogue. 


| Law TeLeeraru Co., New York. The Law Bat- 
tery der Telephone and Telegraph purposes. 
| Lockwoop & Foster, New York. Learners’ 
| egraph Instrument. 
| Mvruat District MEsseNGER Co., 
Addressing and Distributing Cire ulars &. 
J. Hern, General Manager. 
| NATIONAL ELectric Company. Washington, 
Electrical supplies and apparatus. 
New ENGLAND Burr Company, Providence, R. I. 
| Braiding Machinery for covering Tele graph. Tele- 
| phone and Electric Light Wire, Single and Double 
| Winders and Braiders of every dese ription ; also Fine 
Castings. Send for catalogue. 
O. W. Mappaus, New York. 
graver. 
Paine & Lapp, Washington, D. Attorneys in 
Patent Causes, and Solicitors of enna 
PALMER WiRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
| ductivity. Write for quotations. 
Partrick & CarTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Write for cir- 


| 
| 


Tel- 


Boston, Mass. 
,ac. D. 


D.C. 





| Designer and En- 


culars. 

PuHosPHor Bronze SMELTING Co., Philadelphia, 

Pa. Telephone Wire, insulated and bare. 

RuHopE IsLanp TELEPHONE & ELEcTRIC Co., 
|dence, R. I. Manufacturers of the Providence 
Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 





Provi- 


Royce & MAREAN, Wasbington, D.C. Dealers in 
Electrical apparatus, Telegraph and Telephone sup- 
plies. 

ScHLEICHER, Schumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas "Engine. Write for 
catalogue. 

STANDARD ELEcTRICAL Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Baehenep Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
| Send for circular and prices. 

Swan _ INCANDESCENT Evecrric Lieut Co., 
York. 
atus. 


New 
Incandescent Lights, and Complete Appar- 
Send for illustrated catalogue. 


® 
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THE ANsontA Brass and CiPp#R Co., New York. 
Pure Electric Copper Wire for Magnets, ' Teélephiorte 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 
Tue BisHop Gutta PerRcHA Works, New York, 
Gutta Percha Insulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
L ead-covered Cables, Telephone Cables of all kinds 
G. P. Office Wire, and Marks’ ¢ ‘ompound Insulated 
Wire, &c., &c. Send for catalogue. 
THe Butter Harp RuBBer Company,.New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 
T. H. ALEXANDER, Washington, 
and Counselor in Patent cases. 
Tuompson-Houston Etectric Lieut Co., Boston, 
Mass. Automatic Self-regulating System of Arc 
Lighting. 
THE ELetrritan Suprty Co.. New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 
TRENTON IRon Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 


D. C., Solicitor 


TROPICAL AMERICAN TELEPHONE ComPany, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

UNITED States Etectrric Liecut Co., New York. 
Arcand Incandescent Lights, complete and reliable 
systems &. Write for information. 


Union ELecrric MANuFAcTURING Co.:, New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 


Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and Ame rican District supplies. Send for 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WeEsTERN Exectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light.and Heavy Cast- 
ings. 

Watts, CAMPBELL & Co.; Newark N.d. Improved 
Corliss Steam Engines. Send for ¢ atalogue. 


W. R. Pore & Co., Baltimore, Md. 
Telephone, and Electric Light supplies. 
of everything, and at lowest prices. 


Telegraph, 
The best 





Average Telephone Stock Quotations, for 
week ending March 27th, 1884. 





Highest. Lowest. 
American Bell Telephone Co. .179 164 


Central New York Telephone 

and Telegraph’ Company... .164 160 
Empire State Telephone ard 

Telegraph Company ....... 199 187 
Hudson River Telephone and 

Telegraph Company ....... 100 92 
New York and New Jersey 

Telephone Company........ 86 74 
Mexican Telephone Company.. 24 2} 
New York and Pennsylvania 

Telephone Company........ 76 67 
Southern Bell Telephone and 

Telegraph Company........ 125 120 
Tropical Telephone Company. 2 25 
Central Union Telephone Co. . .100 90 
Iowa Union " +s. 100 90 
Missouri and Kansas Telephone 

ilires-bedavdeserewsaesaexe 98 80 
United “Telephone Co. (Kansas 

and Missouri).......... 99 80 
Bell Telephone C ompany, ‘of 

rrr 160 150 
Wiscunsin Telephone Company 120 115 
Cumberland Telephone Co... .100 95 
Gteat Southern Telephone Co..100 92 
Michigan Telephone Company .100 9% 
Chicago Telephone Company...290 280 
Erie Telephone Company..... 41 36 
Union Telephone Company. . ..100 95 
Southern New England Tele- 

phone Company.........+.. 165 160 


Ncw England Telephone Co.... 53 46 
Chesapeake & Potomac Tel. Co. 100 95 


-—- LIGHT cy 





ELGIN,;, ILL 
THE ELGIN STEEL TOWER Co., 


Average Market Quotations of Battery 
Supplies for the Week Ending March 
27th, 1884, 





Leclanc he Disque Cell, comple te. “a. 25 
: Prism“ . 1.67 
Prisms, per pair......... "31:00 
' Carbon Mounted............ 30c. 
= °c ee 12¢ 
= Sal Ammoniac, in bag........ 8c. 
6 >.) ea $1.10 
on a ree 18¢. 
- Amalgamated Zinc.......... 10c. 
si Rubber Bands, per pair....... 6e. 
Chlorine Battery, per cell .......... %1.25 
Law Battery, per cell............... $1.25 
Jar and its Rubber Ring ....... 25c. 
‘** Cover, with small Carbon sealed in 35c. 
Large Carbons; cath............ 20c. 
Carbon Connector.............. 12c. 
a}. en 8e. 
“a .. eee 12c. 
* Zine and its Rubber Ring....... 12¢ 
Bergman & Haid, per cell............ $1.20 
Crow foot, 6x8, per cell........... oo0 ees 
eR ere B0c. 
sd Sa errr 15¢e, 
jae Pe ee eee 25e. 
Sal Ammoniae, perlb......... ........ 15¢ 
Blue vitriol, pef Ib........ Sia? ase aaente 10¢ 
“ bbl., lots, DEED <dneu<cuuene 5$c 
Salpmnte OF SNC... ...scercecees — 
PE MR 6 nn ciess cn aeenserene $1.90c. 
Ee ee 
PIE 6264 bactaskbusdawsxauend 50c. 


Send to our advertisers for price lists, 





ELECTRICAL AND MECHANICAL ENGINEER, Very eX- 
perienced in designing dynamos and lamps, &c., 
&c., wants position as electrician, with already 
established or now forming company. Address 
“Electrician,” P.O. box 88, Greenpoint. L. I. 





The Ansonia Brass & Copper Company of 
New York, is now manufacturing what it 
calls ‘‘ acme bronze” wire, especially for tel- 
egraph and telephone purposes, which is 
highly spoken of. Lake Superior copper is 
used in its construction. 





Neatly-bound volumes (half-yearly) of the 
EvectricaL Review will be sent, postage 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELecrricaL Re- 
VIEW, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York, N. Y. 





WantTED.—First-class men on _ burglar 
alarm, hotel and house annunciator work; 
also first-class electrical instrument makers 
in western city. Permanent positions to right 
men. Address, with reference, giving expe- 
rience, D., care Electrical Review, 23 Park 
Row, N. Y. 


THE BUTLER GARD RUBBER Gt, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


ELECTRICAL SUPPLIES 


Rubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., ete. 








GEORGE $. BOWEN, General Managéf. Elgin, Il. 


Specialties of any PRACTICABLE CHARACTER made to order. 





Viaduct Manufacturing Co. 


ELECTRICA 





$4, to $6, 


(Successors to late firm of Davis & Warts.) 


Telephone, Telegraph, Electrio Light and 
American District Supplies. 


| 
SEND FOR ILLUSTRATED CATALOGUE, 
| 
| 
| 


MAGNETO SIGNAL BELLS, 


NO BATTERY REQUIRED. 


OF BALTIMORE. 


A. @. DAVIS, President. 





NOW READY, 





Electrical Measurement 
——— 








The Galvanometer and 
Its Uses. 
== 


BY T. D. teqweees. 


a i. Se 


144 pages, h >» large clear 
type, and fully illustrated with diagrams ot 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
feceipt of price. 








Evefy Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
tricai Arrangements and Apparatus, 
and every person who takes an inter: 
estin Electrical Matters of any kind, 
Should read 


T, D. LOCKWOOD’S 
"Flectrical Measurement = Galrancmeter,” 


It is the only book which EXPLAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

tn this remarkable book the whole subject of Electrica 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, anc 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J. H. BUNNELL & CO. 


{12 Liberty Street, New York 
TO WHOM ALL CRDERS SHOULD BE SENT. 


INCANDESCENT LAMP 


WANTED. 


Inventors of Incandescent Lamps wishing 
to sell patents can send description, terms, 
and specimen lamp to H, care of ELecrricaL 
Review, 23 Park Row, New York. 


PENCERTAN 


Extra Black, Blue Black, and 
Copying, all ‘of superior quae 
lity, claiming Special ex- 
cellence in the essentials of 
Fluidity, Color and Du. 
rability. Circulars free. 


fvicon. Blakeman, Taylor & Co.. N. Y. 
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CONNOLLY BROS.., 
Patent Attorneys 


AND SOLICITORS, 


MORSE BUILDING, 


Nassau & 
NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 


Cor. Beekifvuanh Streets, 


10th AND CHESTNUT STREETS. 
WASHINGTON, D. C. 
sia FF. SBSTRE SF. 


ELECTRICAL CASES A SPECIALTY. 
T. H. ALEXANDER, 


Solicitor and Counsellor in Jatent Causes, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-three Years’ Practice. 

Expert examinations and opinions, relating te 
infringements, Validity and 4" ~ of Petents, ¢ 
vents, Designa, Trade-Merks, European and ¢ 
adian Petents. F for informs ation on Patent matters 
send stamp for my °° TIINTS TO INVENTORS.” 


y A 4 
PAINE & LADD, 
HALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
ASHINGTON, D.C. 
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THIRD EDITION NOW READY. 
ELECTRICITY 


In Theory and Practice, 
Or the Elements of Eleteieal Enomneerne 
Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 


Svo, Cloth, 180 Illustrations, 
Copies sent postpaid by mail, on receipt of price 


D. VAN NOSTRAND, Publisher. 


27 Warren Streets, NEW YORK 








23 Murray and 


Complete Catalogue of E lectrical Books will be sent t« 
any address on application. 





’ WAAKOCTPPOBAHHbIE KATAAOLY - 


Vi 
of 


—<temet (FCT 
IN FIRST CLASS SIVle AND WITH Of 
0.W MADDAUS 
PLVE AD VVGRE Qo 
’ PARK ROW NEW YORK 



















THIRD 


THE PILSEN LAMP. 


This lamp, which has attracted so much attention in Europe, by 
reason of its remarkable steadiness, 
in New York during this month at the factory 


TWENTY-SECOND STREET AND SECOND AVENUE, 


‘an be seen in practical operation 
of C. E. BALL, 


STORY. 


Electricians, capitalists and others interested in the electrical Matters are invited to examine it. 


ALFRED PFANNKUCHE, Electrician. 








L GOODS OF EVERY DESCRIPTION. 





FROM THE 


THE TROPICAL AMERICAN TELEPHONE CO., (Limiten.) 


SoLe Auruorizep Exvorrers oF 


Patented Telephones & Telephone Apparatus 


UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA, 


MEXICO, AND THE WEST INDIA ISLANDS, 


each. Discount on larae lots, | No. 95 Milk Street, ILsoston, Mass., U. S. A. 
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THE EXCELSIOR TELEPHONE WIRE, 


RECOMMENDED FOR 


High conductivity, non-liability to corrosion, great tensile 
strength, and power of overcoming stretch, or sagging, and 


lightness of weight. 


Put up in continuous lengths of one-half or one mile, as 


desired. 


THE ELECTRICAL SUPPLY CoO., 


Table Showing Tests of the Excelsior Telephone Wire. 


Price 
per Mile. 


Twists 
in 6 inches. 


Breaking 
Strain. 


Resistance 
per Mile. 


B. & S. 
Gauge. 


No. 12.... 8.8 ohms. 355 Ibs. 60 $27.00 
18...-| 10,8 on5 OC“ 69 23.00 
ee ee 8 205 78 18.50 
M...+) 23 165 86 14.50 
16....| 23.8 me 94 10.00 


Samples and Further Information on Application. a 


SoLe AGENTS, 


17 DEY STREET, NHW YORK. 





THE ELECTRIC 


STORAGE AND LIGHT C0. 
95 Milk St., Boston, Mass. 


Organized under the Laws of Massachusetts, 


OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


Electrical Energy Accumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND 
AND CONNECTICUT. 


Tue Muutrary TevecraPy 


DURING THE OIVIL WAR. 


Magncto Bells, 





BY WILLIAM R. PLUM, LL.B. 





Two Volumes, Cloth, Illustrated, $5.00 
DELANO & COMPANY, Publishers, 
No. 23 PARK ROW, 


P. O. Box 3329. NEW YORK. 


Switch 


STANDARD ELECTRICAL WORKS, 


— MANUFACTURERS OF— 


Telegraph and Telephone Instruments, 


EXCLUSIVE MANUFACTURERS AND rATENTEES OF THE 


“CELEBRATED POST” (xew crear wnreL) MAGNETO BELL, 
Manufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 


Boards 


MANUFACTURERS OF 


and Exchange Apparatus, 


House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 


LARGE STOCK ON HAND OF 


Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Send for Illustrated Catalogue and Special Prices, 


STANDARD ELECTRICAL WORKS, 


Cincinnati, Ohio, U. S. A 
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American Bell Telephone Co. 


WM. R. DRIVER, 


Treasurer. 


WM. H. FORBES, 
President. 


THEO. N. VAIL, 
Gen’l Manager. 


GROUND LINE This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
: Harmonic Telegraph Co., the Patents | 
ty owned by those Companies, and is| 
prepared to furnish telephones to the | 
citizens of the United States through | 
its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
\ nections on Exchanges, will please 
| apply to the nearest Licensed Ex- 
| change, when their case will be brought 
to the attention of the proper local 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at its office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the | 
full extent of the law. 








ea 


PRORERT QF 
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a 
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BUSINESS NOTICE. 


The Thomson-Houston Electric Company, of Connecticut, having an office at Boston, 
Mass., respectfully notifies all parties manufacturing or dealing in electric lighting apparatus, 
that it owns, among others, the following existing letters patent of the United States, viz. : 
Thomson & Houston, March 1, 1881, current regulator for dynamo-electric machines, No. 
288,315; Elihu Thomson, October 10, 1882, regulator for dynamo-electric machines, No. 
265,937: Elihu Thomson, December 26, 1882, regulator for dynamo-electric machines, 
No. 269,606; Elihu Thomson, February 6, 1883, electric current regulator, No. 271,948. 
The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of variable resistances, and without waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for, 
and any number of lights can be freely turned on or off at will without any attention to 
either dynamo or regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost entirely the profits of local electric 
lighting companies. We hereby notify all manufacturers, purchasers, or users of electric 
lighting apparatus that any violation or infringement of the above-named patents will be 
prosecuted to the fullest extent of the law.—The Thomson-Houston Electric Company, 131 
Devonshire Street, Boston, Mass. 


New Enccanp Butt Co 


rERov LDEINCE, Fe. I. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


* 










FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire’ 


my SED 


Braiders of every desertion, 
For Silk, Worsted and.Cotton Braid. 
FINE CASTINGS 


A SPECIALTY, 








. 
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The Coe Brass Mio. Ch 


MANUFACTURERS OF 


BRASS, 
Lopper (ermal ler, 


IN EVERY VARIETY OF 


SHEETS, ROLLS, PLATES, 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve = Engine 





Will guarantee 20 per cent. better regulation with 
our single slide valve automaticengine than can be at- 


tained by any other engine in the market. For| : 


sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 
Hill, Clark & ¢ 





MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent, 


S. H. KOHN, 
Proprietor. 


CHARLES WILLIAMS, JR. 


[Established 1856.] 
Nos. 109-115 COURT ST., BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


BELL TELEPHONE CO. 


Magneto, Crank and Push Button 





CALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


AND 
Switches for Exchanges, 


Annunciators, &c. 


Telegraph and Electrical 
Instruments, Batteries, Wire, 





Supplies of every description. 


JARVIS ENGINEERING CC., 


BOSTON. 
Boilers Set with the Jarvis Pai- 
ent Furnace to burn Pea Coa!. 
Screenings or Slack without a 
blower. Send for Circulars, 





The Buckeye Automatic Cut-Off Engine 






Trade 


practical treatise on Steam 


Circulars and 





, Boston, Mass. Write for Circular | (aga 
No. 36. B.W. P ayne & Sons. Box 1450,Corning,N. Y. | "5a 


Insulators, and Telephon® % 





Engineering free by mail. 








A. C. NORTHROP, 


Waterbury, Conn. 


Lron and Brass Machine Serews 
ZING IN SHEETS AND PLATE FOR 
ELECTRIOAL PURPOSES. 

Parts for Telegraph and Telephone Instruments, 
AANUFACTURED FROM 
Iron, soem, om, or Zins. 
Opportunity to Estimate on patented articles 


from Sheet Metal. Rod or Brass Castings, respect- 
fully solicited. 















These engines are carefully contuettet for heavy and continuous duty at medium or high rotative 
spcccs. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; a 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y.| 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 


WATTS, CAMPBELL & (0.."*N5"* 


MANUFACTURERS OF 


Improved Corliss 


CmuM Rut 


+ I IN FULL VARIETY. 
Hey Sizes varying from 30 to 2000 H P. 


= Preferred above all others by 
the United States and Brus shi 

Electric Lighting Co.'s for regu- 

larity of speed and economy. 


‘Mesteontal < or : Vertical, Direct Acting or Beam, Condensing, Non-Condensing or Compound 
SEND FOR CIRCULAR. 


The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 











UNEXCELLED. 





FOR DURABILITY UNEQUALLED. 
"GUFLNVUVND ANONOIDT LSIHOIH 





A. L. IDE, SPRINCFIELD, ILLINOIS, U.S. A. 





J 


g/H. M.RAYNOR, 
— | No, 25 Bond Street, 








New York. 


EsTABLISHED 
1859. 


All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retail 





ESTABLISHED 1864. 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
With Harris’ Patented Improvements 
ALSO 


Light and Heavy Iron Castings 
PROVIDENCE, R. I. 


Send for copy ** Engineers’ and Steam 
Users? Manual, by John W, Hill, . E. 
Price, $1.25, 








CAS 


" 0 TT 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped all y Sapeaee Ceases. 


Works without 
boiler, steam, coal, 
ashes or atte nd. 
ance. Successfully 
} adapted inste ad of 
y steam power in - 
industries and of 
fers special advan- 
tages for running 
- - elec — _" =e hin: 

ery for Telegraph 
ana Sitidions as well as Lightine y penee. _ 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 








~ DeanoLlea ne fachines. 


r Fitehburg 


VICTOR BISHOP & CO. 


IMPORTERS OF DIAMONDS, 











| 





PLATINUM 


For all Manufacturing, Chemical, Electrical, | 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. No, 33 MAIDEN LANE, NEW YORE 











Psy 
122 LA SALLE ST, CHICAGO, ILL., 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT 
INSUL ATOR =. 





Including ** The Fiske & Mott High Re- 
sistance Insulator,” which, for long lines or 
oe high insulation is required, are unequaled. 

e inviteattention to our new “SCREW KNOBS” 

« COMBINATION HOOKS,” as superior to and 

cheaper than any others. Correspondence solicited 
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Electric Manufacturers and Miscellaneous 


STOCK EXCHANGE, 


_ 
9 NASSAU ST7., N. YF. 
_, Daily Sales of Telephone, Electric Light and 
relegraph Stocks, also Stock of Manufacturing, 
Railroad, Mining and Gas Companies and miscella- 
neous securities of every description. 

Listing securities of a general character solicited 

For rates of commission, terms for listing daily 
quotations and other information, address, 


ALBERT H. JOCELYN, Sec., 
DUNCAN BUILDING, 
NEW YORK. 


TO INVESTORS. 


The Kerrn Erecrrio Company having se- 


11 Pine Street, 





cured and paid for valuable patents covering 


a complete system of Electric Lighting, and 


having demonstrated the economy and relia- | 


bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. For full 
particulars address, 
* AUSTIN GALLAGHER, 
Drexer Beipine, 
Cor. Wall and Broad Sts., N.Y. 


* Refers to Proprietors of the ELecrricar Review 














These carbons are made of the 


BEST MATERIALS, 
and with the latest improved machinery, of amy 
required degree of hardness, and can hb 
used in all makes of Electric Lamps. 


to Linch in diameter, varying by sixteenths 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such wou'd do well 
to use the 

BOULTON PLATES. 

Speciat attention Is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on ap- 
plication. 


BOULTON CARBON WORKS, 


PAYNE AVENUE, 


CLEVELAND, O. 





eH | ('W ih / 
OH 


OSTER, 









ELECTRIC COMPANY. 
Telegraph Sounder and Key, 


Not prepaid, $1.50, Prepai:l, $2.00. 





NEW ELECTRIC CALL, 75c.; NEW ANNUNCIATOR 
DROP, 75c.; NEW SOUNDER, $1.00; NEW SELF- 
CLOSING KEY, 75c.; PUSH BUTTONS, 20c. prepaid; 
6 DROP ANNUNCIATOR, COMPLETE, $6. 
Batteries, Wire, ete., for the above-named instru- 
ments. Liberal Discount to the trade. 


The undersigned have thoroughly tested the 
* Lockwood & Foster Telegraph Sounder and Key,” 
and Electric Bell, and find them both reliable, prac- 
tical, working instruments. We therefore endorse 
jhem as the best and cheapest in the market. 

i Mr’a Co., 
8. I 





Signed, Tuk FREEMAN ELECTRICAL O., 

». Mort, 181 William Street, N. Y. 
Electrical Draughtsman and Expert, ae 
59 Astor House, N. Y. 


We guarantee our Telegraph Sounder and Elec- | 
same battery powcr | 


tric Call to work further wit 
than any other sounder or Callin the world. Send 
for circular and remit for sample with your order, 


¢@" AGENTS WANTED. 4 
Lockwood & Foster Electric Oompany, 
21 PARK ROW, N. Y. 


*| Not the Cheapest, but @UARANTEED THE BEST. | 
| 


The regular sizes, 12 inches long, run from 44 inch | 


HLECTRICATL REVIEHW. 


AntcanEleeleeal Work 


TILE 


‘Law Battery. 


ob —_ 






MANUFACTURERS OP 


Patent Finished Insulated 


~ Electric Wires, 


| TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


| _ " = 
PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC,, ETC. 
OFFICE AND FACTORY : 
No. 67 STEWART STREET, 
PROVIDENCE, R. |. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician, | 





The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of the 

others, Without any of their disadvantages, 
Thousands sold monthly. Send for circular, 
Manufactured and sold by the 


LAW TELEGRAPH CO., 


PARTRICK & CARTER, ——""°" “™ “** Yor 


| Philadelphia, Pa. || ECLANCHE 
Telephone, Telegraph 4. 


And Electrical Instruments and Supplies. 











| Among our SPECIALTIES are the CELEBRATED 





COMPLETE OUTFIT ONLY $5.00. | 
. 
The Fitch Chlorine Buttery, patented | 
Sept 16, 1879, acknowledged the Best Buttery in | 
| use for Telephones, Annunciators, Call Bells, etc. 
| Price, $1.50 per cell. Liberal discount to the trade. | 
| The Acme Steel Lever Key, best and most | 
| perfect Key ever placed before the telegraphic pro- | 
| fession ; endorsed by hundreds of the most expert | 
| telegraphers in the country. Price by mail, $300. 
| The Original Giant Sounder, price $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited 








Prism Battery, Complete, Sizeof Jar, 6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


| ‘The Standard Open Circuit Batiery of the World. 
1444 SOUTH 2d S7,, PHILADELPHIA, PA, | 7250 caute vow nr usx nx max twrran staTzs 


--' UNION 


| PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
| and Supplies of every description, 





ADOPTED BY ALI, THE - 


Telephone Companies. 
ELECTRIC MNF'G C0., 


THE SIMPLEST, CLEANEST, MOST DURABLE, 
Factory, 7 & 9 Bond Street, 


MOST ECONOMICAL. 
NEW YORK, 


Beware of Infringements and Cheap Imitations, 
Manufactures all kinds of | 


LECLANCHE BATTERY CO. 
149 W. 18th St., N. Y., or 
L. G. TILLOTSON & €0., 5 & ¥ Dey St., N.Y. 





Telegraph, Gold = StOGK,| — s»nurrctunes or suremion 


| | 
| DISTRIOT & DOMESTIC APPARATUS. | CARBON POINTS 


| AND 


PLATES. 







| Students and Inspectors Portable Wheatstqne Bridge 
and Galyanometer (ombined- 


PEALERS IN 


ELECTRICAL SUPPLIES 


| OF EVERY DESCRIPTION, 


BEST COODS. LOWEST PRICES. | 






| 
Lines Equipped with fuadruplex and 


Systems (patents protected). 


Duplex 


NIAGARA STREET, 


Correspondence Invit ed. 


oe BUFFALO, N. Y. 
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THE BERIMANY HAD BATTER 


The Greatest Open 
Cireuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator, 
Burglar Alarm, and all 
open circuit work. 


Price (corplete) $1.20. 


Liberal discount to 
ealers. 













Send for descriptive Cir- 
cular and Price List. 


BERGMANN & CO. 
Electrical Works, 
292, 204, 296 & 298 
AVENUE B, 
NEW YORK, N.Y. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AD— 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA, 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 


fOct. 16, 1883. 


3 
PAT'D 4 Novy. 20, 1883. 











re 
si Piespihe b= Biewse. 
Combines High Electrical Conduetivity and Resist- 
ance to Corrosion with Lightness ang Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Phosphor-Bronze Smelting Co, Limited, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Patents, 
Sole Manufacturers of Phosphor-Bronze in the United States. 


BLECTRICLIGHT 





NE 
TELEGRAPH SUPPLIES ) 


ae 


DIAMOND 


WALLACE ~~ 
TRADE MARK 
aw OP 


SPIRAL 
TELEPHONE 
WIRE. 

Fo Long Shor, Disha Teletonine 


Patents allowed April 2A, July 25, 1883. 


























" American Spiral 
Telephone Wire Company, 


43 Milk Street, 


BOSTON: MASS. 
















¥ 
4 
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THE 


TRENTON IRON CO, 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
e NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE?7. 











From 25 to 60 Feet in Length, 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DEeTROT, MICTI. 


|Please mention this paper.1 











HANDSOME POLE Sa duranie. | 


Rice 


~ 


CANADIAN CEDAR POLES, the best 
im uses live 25 to 35 years: good ap- 
pearance, Prompt delivery at Buffalo. 
Black Rock or Suspension Bridge, N.X. 
@heap for spot Cash. AJlress 
HARVEY STAFFORD &« CO., 


ACTON, Ont,, Canada. | 





ELECTRICAL REVIEW. 
The Bishop Gutta-Percha '*- 


WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables, 
50 Regular Sizes. One to Ten Conductors. 


| Scbterranean Telegraph Cables, 


Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 

ANTI-INDUCTION 


Telephone (Lead-Covered) Cables, 


TELEGRAPH POLES| 


«8 used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
Recommended by the European and South American 
Governments. 


Lead-Covered Cables, 


For Canal and Streamlet Crossings. 
Gutta-Percha Office Wire, Leading and Connecting 
Wire, 

For Subsqueous Mining and all other Electrical purposes. 


Mark s @ompound Insulated Wire, 
or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
-ercha Sheet, for Cable Splices; G. bP. Chemical 
Vessels for Acids, etc. 





Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 





Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 


— | cither Gutta-Percha or Copper deteriorate by long 


working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 


| which these conditions were fulfilled.— Zxtract from 


Report on Cables, by Willoughby Smith. 
MANUFACTURED BY 
The Bishop Gutta~Percha Works. 
Address all communications to 


Ww. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. Y. 


| OFFICE AT THE Works. 














ROYCE & MAREAN, 


DEALERS IN 


Telegraph and Telephone Supplies, 
No. 1408 Penna, Avenue, 
WASHINGTON, D.C. 


Correspondence Solicited. 


Opp. Willard'’s Hotel, 





National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 


Rhode Island 
Telephone and 








Electric Co, 





PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 


ELECTRICAL APPARATUS, 


Switeh-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Safety Appliane, 


For protection to telephone subscribers 


vagainst Lightning or Electric Light 


currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 


1413 G STREET, WASHINGTON, D.C, | Lightning Rods upon scientific prin- 


Estimates furnished. Correspondence solicited. | 





ciples. 
Licensees of The Time Telegraph 
Co. of New York for the New England 


| States. Energetic men with capital 
W.R. POPE & CO. | wanted to foot local plants in dantbeny 


Oorner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 


Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES, 


not yet disposed of. 
Correspondence solicited from in- 


ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 





| HENRY HOWARD, President. 
Cc. T. HOW 


ARD, Treasurer. 
J. W. DUXBURY, Sec’y and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 


W. FRENCH, 
President. 


W. C. DEWEY, 


FRANK F. BULLARD, 
Treasure. 


Gen’! Manager. 





LMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 


r 4 B 


PA 





= 





| CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users a. 


Unsurpassed in > 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us cuaranteed to be equal to the best. 
Put up in half-mile lengths. 


Testimonials furnished if 
desired. 


Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an Inch. 


No. 4—.225 No. 7—.177 No. 10—.185 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—,148 No. 12—.105 No. 15—.072 No. 18—.047 


Solicited, 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


Correspondence 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c.,Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 


UTLER’S SAFEC 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 





ited Stas Het Lighting Co 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Are and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Arc and 


Incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


George W. Hebard, Pres. Leonard E. Curtis, See. Ph. Ferd. Kobbé, T'reas, 


TRUSTEES: 
Edward Weston, Henry B. Hyde, 
John A. Stewart, Charles R. Flint, 
Louis Fitzgerald, George W. Hebard, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


Anson Phelps Stokes, 
Henry Day, 
Leonard E. Curtis, 


2S” SEND FOR CATALOGUE, gx 





Perfect Automatic Reguiation in both Systems. 











Western Electric Compa. "™! 




























(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELDORAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 
Hotel and House Annunciators, Burglar Alarms and Call Bells, 

Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 

Magneto Call Bells, Telephone Exchange Switch Boards, etc 


UNDERGROUND AND AERIAL CABLES, 
















Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 


A.G.DAY 
WIRE & CABLES, 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-Induction Kerite Telephone Gables, 





MANUFACTURER OI 


KERITE INSULATED 





for that distance. EMIXENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


A DIPLOMA 


FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” 


GENERAL AGENT: 


CLARK B. HOTCHKISS,—120 BROADWAY, NEW YORK. 


a ae REV TEW - 






cian 27, 1884 





THE ANSONIA BRASS & COPPER CO., 


MANUFACTURERS OF 


URE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 
PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 
“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 


Wrought Metal Gongs for Annunciators, 
Telephones, &c., Zinc Rods, Battery Copper, &e., 
WAREROOMS : 





|1{9 AND 21 CLIFF STREET, NEW YORK CITY..- 





TELEGRAPH & TELEPHONE | 


















THE BAXTER ELECTRIC LIGHT Ce: 


Plante, Soaooee. 


THe BAXTER 


IMPROVEMENT IN 


IS THE 


' Greatest Invention in Arc Lighting 
yet made. 


other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YORK. 


The —- Electric Co. of Philadelphia, Agents for Pennsylvania. 





Factories, Ansonia, Conn. 





S ies CHAMBERS ST., NEW YORK; 


Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—tConductivity Guaranteed. 
PA 
“KK” Insulated Copper and Iron Wire, 


FOR TELEPHONE AND TELEGRAPH USE. 
General Agents for the Pittsburgh Carbon Co. 


18 FEDERAL ST., BOSTON. 


WORKS AT WATERBURY, CONN. 


TENT 





ARMINGTON & SIMS ENGINE 


swans GOLD MEDAL 


at the Cincinnati Exposition, and a special Diploma ‘“‘ for the Best Quick Acting Engine, 
for its Intrinsic Merit, Many Points of Excellence, and Thorough Workmanship.” Also 
the first Medal at the Southern Exposition at Louisville, Ky., ‘‘for the Best Quick Acting 
Steam Engine for Electric Light ;” also the Highest Award of the Industrial Exhibition 
Association, Toronto, Canada, for High Speed Engines Built and Exhibited by the John 
Doty Steam Engine Company. 


ARMINGTON & SIMS ENGINE CO. 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 


PROVIDENCE, R. I. 


SELLING AGENTS: 
JARVIS ENGINEERING CO., 61 Oliver St., Boston. MARKLE & HALL, Detrost, Mich. 
POND ENGINEERING CO., St. Louis, Mo. J. F. RANDALL, Warren, Ohio. 
H. B. SMITH MACHINE CO., Phila., Pa. T. W. ANDERSON, Houston, Texas. 


M. F. MOORE, Cen. Agent, 
No. 15 Cortlandt Street, New York. 





THE BRUSH ELECTRIC C0, cam” 


| 
The Sole 





Is prepared to negotiate for New _ {he Only Practical Storage Batteries 





ELECTRIC LAMPS 


| GUARANTEE OUR LAMP AND TO DEFEND THE VALIDiTY OF OUR PATENTS. 
| OR INFORMATION, APPLY TO 


Manufacturers under all the Patents of 
CHAS. F. BRUSH for 


ELECTRIC LIGHTING, STORAGE BATTERIES, ETC. 


We furnish the only complete and PERFECT 


Electric Light Machines. 


STANDARD SIZES. 


SYSTEM of electric lighting. No. No.of | No.of | Horse , 
‘izhts Lights | Power Price. 

THE BEST DYNAMO MACHINES. Meh, 2,000: p. 1,200.¢-p., Required 
THE BEST ARC LAMPS. 2 1 114 $300.00 
2 2 1 4 300.00 
3 2 3° 415.00 
3 3 3 415.00 
4 4 4 565.00 
The Purest and best Carbons, & 4 |< | a 
Our prices are the lowest, our factory the largest and 5 10 8 900.00 
our business the most extensive in the world to-day. 5 15 - snopes 

: a F 

Price, Single Lamps $50.00, Double Lamps $60.00. : ” 30 14 1'500.00 
SEND FOR DETAILS. 7 80 22 2,000.00 
7 45 22 2,000.00 
ITHE BRUSH ELECTRIC CO., | 2) g | ® | 2 (20000 


No. 104 EUCLID AVE., CLEVELAND, OHIO. 








JNCANDESCENT LIGHTS 


Efficient, Reliable and More Economical than any | 





SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


| ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 
| DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
FOR TERMS 


THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
253 Broadwav: Cor. 14th Street, New York 





